




WORKSHOP RECEIPTS 
VOL. m. 





iVoRRSHOP Receipts 


FOR 

MANUFACTURERS AND SCIENTIFIC 
AMATEURS 


NEW AND THOROUGHLY REVISED EDITION 


VOLUME III. 

JOINTING PIPES-PUMPS 

WITH 267 ILLUSTRATIONS 
CORRECTED IMPRESSION 



Imtopi 

E. * F. N. SPON, Ltd, 57 HAYMaRKET 

ETON * CHAMBERLAIN, IB LIBERTY STREET 

1917 



iv 


CONTENTS 

For Ghneral Contents of the Four Volumes set pp, vi and Til 

non 

JOINTING STEAM AND WATER PIPES . . 1-8 

KALEIDOSCOPE 8-10 

KEY-CUTTING AND IOCK-REPAIRING . . . 11-13 

KITCHEN BOILERS AND THEIR DEFECTS . . 13-17 

LABELS. SECURING AND PRESERVING . . 18-21 

LABORATORY APPARATUS . . . . . 22-29 

LACQUERS AND LACQUERING .... 29-58 

LANTERN SLIDES 51-64 

LEAD BURNING 65-75 

LEATHER, DYEING, STAINING, JAPANNING, ETC. 75-82 

LEATHER CLOTH 83-85 

LIGHTNING CONDUCTORS 86-88 

LITHOGRAPHY 88-92 

LUBRICANTS 92-100 

LUMINOUS PAINTS AND BODIES . . . . 101-104 

MACHINERY CASTINGS, PICKLING AND CLEANING 105-106 

MALLEABLE IRON 107-116 

MANURES AND THEIR USES 116-119 

MARBLE WORKING AND CLEANSING . . . 126-127 

MARBLING PAPER AND BOOK EDGES . . 128-130 

MATCHES 130-136 

MEASURING ANGLES 136-137 * 

METAL COLOURING AND DECORATING . . 137-151 

MIRRORS 152-164 

MODELLING IN CLAY AND WAX, AND CASTING 

IN PLA8TER 164-177 

MOTOR CAR TROUBLES 177-180 

MOULDERS’ TOOLS AND THEIR USES . , . 186-186 

MUSICAL INSTRUMENTS 186 211 

NBEHNO * 211-225 



Workshop Beceipts— Vol. III. 


. * * PAQI3 

OILS AND FATS . . ... . . . 225-236 

PACKING AND STORING . . . . • . 236-253 

PAINTS AND PAINTING 253-304 

PAPER 300-316 

PAPER-HANGING 316-322 

PAPIER-MACHE 323-324 

PARCHMENT . . 325-326 

PARQUET FLOORING . . . . . 3^6 327 

PAVEMENTS 327-330 

PEARL 331-333 

PERFUMES, TOILET REQUISITES, EXTRACTS AND 

ESSENCES 334-350 

PETROLEUM HEATING AND LIGHTING APPLI- 

ANCES 351-359 

PHONOGRAPH 359-371 

PHOTOGRAPHIC ROCKING-TABLE ... 372 

PHOTOMETER 372-373 

PICTURE FRAMING 373-380 

PIPE BENDING 380-382 

PLANCHETTE 382-383 

PLASTERS AND PLASTERING WORK . . . 384487 

PLATINUM DEPOSITS ON GLASS .... 388-389 

POLISHING AND POLISHES 389-416 

POLISHING WHEELS ...... 417-421 

POTTERY . . 422-439 

PRESERVING AND PROTECTING FOODS, AND 

PERISHABLE MATERIALS .... 440-474 

PRINTERS’ ROLLERS 475 

PULLEY BLOCKS AND TACKLE .... 476-479 

PUMPS AND SIPHONS 47^-514 

INDEX 515-528 



General Contents 


WORKSHOP RECEIPTS. 


Vol. I. 


Aoetyfefii Uffatta 

Backboard Walk or 

Chfmtsyi, thrir Aetioo 

Addtmeby. 

IM&I Mat, 

Cum at Man. 

Aerating' Agents. 

Whfttffr aad Leather 

China Riveting- 

f»Vnrr AtootaL 

Beaching. PoSsbte. 

Chari Keel and its Tleet- 

Akohoknefay. 

Boiler Corrocko. 

-Ctoming. meat 

Alkalimetry. 

ftii'% Lncnataiioc aod 

Clock aad Watch Mending. 

Alkalote. Alton. 

Boiler Comportioos. 


Ahaioian Pap er. 

Bote aad Pipe Covering 

Concrete. Confectionery. 

Amalgam. Amher. 

Cam portions. 

Cooking Apparatus 

Anemomefen, and the 

IhfttymHny aad Book 

Cooking Range. Copying. 

Pefearintig tf Air Cur* 

Repairing. 

Cray one or Psetek 

nk 

Brig art* or Block Fori. 

Dampness in Buildings. 

Al» Irirte Aim Regie. 

Banishing. 

Dcndrooefar. 

Aiaeriim. Repairing 

Cameo Cottar 

Dental Porcelain. 

Leaks in. 

Cam Lndda. 

Dev Ponds. 

Baking Powders. 

Carnot Ofeaetra. 

Dipping and Coloaring 

BaD Vahm (Noisy). 

Caodlei aad Caodle Making- 

Disinfectant Brass. 

Bamkoo Work. 

Catgut 

Durifluig. 

Barometers ud Weather 

Crihtei aad Ivory Sok- 

Door Hanging- 

Glasses. 

itttstcs. 

Drain Pipe Mating end 

Basket Making- fKetal 

f nj Lnfeg. 

Drawing. Testing. 

Bad Pfooduar and Bad 

Charcoal 

Drying and Dariooating. 

Befog- Bitten. 

Chemical Chimosy Cleaoar. 

Index. 

u No working pharmacist can afford to be w it hut such a handy book 

of reference.'"— Pharmaceutical Journal, 


Vol. II. 


Dn> and Dyataf. 

FJtzatioo ft Pmohttoa. 

Okas Stopper* : looMdng . 

Earth dot*. 

Rr^fratn ; their Working 

Glaring Bricks. 

Short* aad Vulcanite. 

Principle aad Fixing. 

Glaring Windows; Lead 

Electric Batteries, tout 

Fhe*piooitog, Fbfpmeo- 

Glaring. 

Covstmtioa aad Hath 

boo, Flrt-extincnfehiiw 

(Has. Gefctioe. Hie end 

miml 

Compounds aad Apth- 

IriagfeiL 

llertrie BA aad AJanas. 

antes. 

Giycertne. 

Derate Kotor lor an fn a 

rinwork*. 

Grinding Mettle. 

naB iwkihflp 

Floorcloth aad Oilcloth. 

Ota * Proof” Merit. 

Bedrie Wiring. 

Fooctaim, QaminaMl ft 

Gutta-Percha, 

EfcefeHfeting and 

Prismatic. 

Hot Water Apparatus : la- 

fleetro-deiarittm. 

Fountains, fettering. 

direct Hearing ot Wafer. 

Embalming. 

Fneriag Ktrtnrm. 

Hydiaolte Ben ; Fixing 

Zanhifyiag ft Enririoos. 

Fori Economy, 

and Workiig. 

Ensmsffing lor ArtMto ft 

SahtoooMton. 

Iacnkaion. 

Comamtfel Pureweeu 

Cm Fitting. 

Indm-rnkher. 

Wngravfcg. Flcfting, 

Oas Hearing Appfcaao*. 

Indnetfeo Cote 

tvaforattag- 

Gas Haatle Mssdhetere. 

Inks, 

fcpiorim aad Storing 

Ganging ft Ullage <rf Calks, 

Imp, 

Cojowds. 

Oku, 

lagan and Hgeutiag. 

IBm: Sharpening sal Re- 

HI am Fa per, lead aod 

index. 

mUm. 

Emmy Paper aod Cloth. 

1 

“No space is wasted with mere padding. 

i» 


Illustrated Carpenter and Builder. 


General Contents 


vu 


WORKSHOP RECEIPTS. 
JVoL III. 

Jointing Stem A Water Marble Working tad Petroleum Heating ud 

Kalettowope. Pip*. . Cleansing. lighting Appttai m 

En-Cffitte sod Lock- Mgttifo* Piper tad Book Phoa«aph. 

Repairing. AWw. Edges. Photographic Rocking Table, 

Kitehea Bate and their Measuring Angles, Photometer. 

Meets. lets! Colouring sad Picture Premie*. 

Labels, Securing sod Pre- Mirras, Decorating. Pipe Bending. 

■erring. Modelling to Clay A Wax, Plsschette. 

laboratory Apparatus sad Casting ia Plaster. Plasters sad Plastering 

Uoqnen sod luqaate, Mote Car Troubles. Work. 

Laatern SBdas. Mo olden’ Tools sod their Platinum Deposits on Qtsa 

Lead Benin*. Uses. Pohshin* and Polishes. 

Leather, Dyeing* Staining* Morioai Ins tnancets, (Sean- Pohshin* Wheels. 

Japanning. etc. is* sad Bepsirin*. Pottery. 

Lsathw Cloth. Betting. Oth sod Feta. Pnservia* sad Pratectin* 

Iifhtain* Conductors. Packio* ud Storinc. Foods, ud Perishable 

lithography. Paints ud Painting. Ksteriak 

Lohrioank Paper. Peper-han*in*. Printers’ Roflen. 

Luminous Paints A Bodies. Papier-mache, Parchment Pulley Blocks and Tackle. 
Machinery Castings, Pick- Parquet Flooring. Pumps and Siphons. 

Bn* and Cleaning, Pavements. Peart. Index. 

Malleable Iron. Perfumes, Toilet Requisites, 

Muons sod their Dees, Extracts sod Eaeaoec. 

"An exceedingly useful book of reference."— Mechanical World. 


Vol. IV. 

Rainwater Separator. State and Staten*. fro* and SpHcing. 

Baser Paste. Steam Loop. Vain Grinding, 

EeUgeratioo. Stereotyping, Famishes A Famishing. 

Bopeotakinz by hand. Stone, Artificial, and Built- Ventilation. 

Bobber Stamps, Type, ud in* Blocks. Vinegars. 

Ink. Straw Plait ud Worn Walking-Sticks. 

Butte and Oocmste of Mattie*. Waste Metal, Recoray ud 

Staffing Box Packing, Utilisation. 

Sand Blalt Pnom Suction Ota Producers. Water Gauge. 

Saw Startute and Set- Suiphurio Adi Waterproofing. 

tin*. Budiak Water SoSeoin*. 

Scatiii* Wax. Taxidrany, Water Supplies to Isolated 

8ewa*e Disposal ten bo- Telegraphy. Country Hoorn, 

lated Bom Mepbony. Weed EDen. 

fltebc, Shot Tempting ud Hardtalfif Whitewashing ud Sb> 
SUrate. Metes. tempering. 

Mag Products aad Slag- Tile Lute- Wine Colonring. 

wooL * n fitting and Re-tinning. Win Bopea, SpHcing ud 

Smithy Took aad their Data. Tobaooo Pipes. Cars oL 

to** to* Took Special ate Handy, Winter Telegraphy. 

totters, fated* ate Bn* TuMmO. bta. 

Ttutew, 

u The practical man ought to haw ihs Me series on Ms shelf"— 

Building World. 


SOME VOLUMES OF 

THE $. 0 C. SERIES 

Uniform, in doth, Price Is. 6d. net each. 

No. 

23. The Corliss Engine. 

24. Wireless Telegraphy for Intending Operators. 

25. Wiring Houses for the Electric Light. 

26. Low Voltage Electric Lighting with the Storage 

Battery. 

27. Practical Silo Construction in Concrete. 

28. Moulding Concrete Chimneys, Slate and Roof Tiles 

29. Moulding and Curing Ornamental Concrete. 

30. Concrete Wall Forms. 

31. Concrete Monuments, Mausoleums and Burial Vaults 

32. Concrete Floors and Sidewalks. 

33. Moulding Concrete Bath Tubs, Aquariums and 

Natatoriums. 

34. Concrete Bridges, Culverts and Sewers. 

35. Constructing Concrete Porches. 

36. Moulding Concrete Fountains and Lawn Ornaments. 

37. Moulding Concrete Flower Boxes, Jardinieres, etc. 

39. Natural Stability and the Parachute Principle in 

Aeroplanes. 

40. Builders* Quantities. 

41. Plans and Specifications for Wireless Telegraph 

Sets, Part I. 

42. Plans and Specifications for Wireless Telegraph 

Sets, Part II. 

43. Cycle Building and Repairing. 

E. d F. N. SPON, Ltd., LONDON. 

<ra ios; 



Workshop-Receipts. 


Jointing Steam and 
Water Pipes. 

Flanged Pipes. — The ideal 
flange joint ia that made by scraping, 
which, if properly done, ia water-, 
eteam- and air-tight, ami all the 
packing it requires is a thin smear of 
red-lead in oil. This joint is used for 
covers of engine cylinders, steam- 
chests and for sliding faces, but as it 
ia a costly joint— costly in labour— 
it is seldom used for any ordinary 
pipe work. 

The more ordinary finish to flanged 
ends is obtained by planing or turning. 
This gives a true surface, but as it 
consisteof minute lines, the jointcauuot 
be made steatn- or water-tight without 
some kind of packing material coming 
between the two faces. Numerous 
materials have been used for this, 
such as copper wire, sheets of thin 
copper stamped with concentric cor- 
rugations, canvas, millboard, asbestos- 
bc&rcf, prepared canvas, etc. If the | 
flanges have well-finished faces, quite 
thin material like canvas, or fine wire 
gauze, can be used with advantage, 
but if the faces are coarsely finished 
(as they are for moderate priced work) 
the thicker materials are used. India- 
rubber “insertion” sheet, consisting 
of oge or more sheets of canvas with 
rubber outside and between (all amal- 
gamated like a thick waterproof mate- 
rial) is suited for hot- water pipes, but 
is not used freely for steam work. A 
composition which appears to be 
common rubber with graphite is largely 
used in America for low-pressure steam 


pipes, but for high-pressure work 
rubber is not in favour. Asbestos card- 
board answers well, but, like rubber 
is not cheap. 

In using the customary red and 
white lead mixture for making joints, 
the quantity may be liberal with low- 
pressure hot-water joints, but with 
steam at a fair or high pressure, it 
should be used sparingly or it may 
blow out. 

Many consider wire gauze preferable 
to other materials for flanged joints, 
this gauze being used with white and 
red lead paste, the gauze acting the 
part of a large number of small cells 
for the paste to prevent it spreading 
unevenly or blowing out, Fig. 1 



Fig. 1. 


shows how the gauze should be cflt 
out, with bolt-holes all prepared, pre- 
paratory to its being used. Before 
the gauze collar is put In place, it has 
a thin coat of red and white lead paste. 
Fig. 2 is a section of a joint showing 
the gaure collar between the fliugee. 
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Jointing Flanged Pipes, 


A quite common plan of making a 
joint between two turned flange feces 
is by means of a length of copper wire, 
about 18 to 20 G., curved round to 
come as Fig. 3. When the flanges 




are drawn together, the soft wire 
is compressed, and makes the junc- 
tion steam-tight. With this, ms 
with all joints, it is important 
that the acrewing-up and tighten- 
ing of the bolt nuts be done gradu- 
ally and evenly all round. Copper 
wire, used in this way, is very 
taeful for making joints, when 
the flanges or feces are narrow 
and Dot voted fora broad washer. 

In dofiftg with still rougher <wr* 
tan, the flanges not being turned or 
faced, w is har i of comparatively thick 
mUpy nrast be tued. These may 
h* -Jp. millboard, iabartoa-board, 


rubber insertion, or rubber composi- 
tion. The thickness may be from 
in. to | in. according to the rough- 
ness of the surfaces. The two former 
are ueually given a coat of red and 
white lead paste, and when the whole 
of the bolts are drawn up, the mate- 
rials give sufficiently to accommodate 
themselves to the inequalities of the 
surfaces. In certain instances, bucH 
rough facesare met with that the flangee 
have to be b hared thinner in places to 
take the risen parts, but this ie seldom 
the case unless it is small jobbing work. 
In all contract work it pays to have 
the flanges faced, if ever so roughly, 

A joint in common vogue, not 
perhaps so much for large contract 
work as for Bmall and repair jobs, is 
made by one or two turns of tarred 
twine, first smeared with red and 
white lead paste, wound round like 
the copper wire shown on Fig, 3. 
Or, instead of the twine, a ring or 
grummet of hemp rimy be made, 
though the hand-made grummet is 
not likely to be so evenly twisted as 
the machine-made twine. A plait of 
tarred twine, made into an endless 
ring, can also be used, and is better 
than single strand* in some cases. It 
serves well for manhole or mudhole 
joints of boilers. 

Socketed Pipes.— Referring now 
to jointing pipes with socket and 
spigot end* (used for water and gw, 
rarely for steam), there are three way* 
of jointing these, 



Fio. 4, 

(a) The Cnulktd lead Joint,— 

4 illustrate* this. When the spigot 
he* been inierted is the socket, length* 
round ud driven 


of yarn are wound j 
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in by the caulking tool shown, the 
yarn being caulked in soundly and 
carefully, as it is this that really makes 
the joint water-tight. Following this, 
the remaining space is filled with lead’ 
poured in in a molten state, and when 
set, caulked hard to render it a solid 
and firm backing for the yarn. This 
work having to be done while the pipe 
lies horizontally, some stiff clay is 
prepared and then wrapped round to 
cover the joint space all except a hole 
at the top into which the molten lead 
is poured. When the lead has set, 
the clay is removed, and the caulking 
makes it firm and hard, ° 

(6) Another method of jointing 
socketed pipes is by using iron borings 
or red and white lead, or Portland 
cement, or molten sulphur (poured in 
like lead). Sulphur is now seldom 
used, while Portland cement is not 
considered reliable with metal pipes. 
The use of iron borings and red and 
white lead is described a little later in 
this article. 

(<*) In jobbing work it is commonly 
required to insert a piec; of pipe when 
the ordinary fixed socket cannot 1* 
got in. In such a case a loose socket 
or tbimblg is employed. This is a 
loose collar, Like a loug double-ended 
socket, and, when put in position over 
the two plain ends of pipe, is caulked 
at both ends, as Fig. 5. 



Check Flanges.— When heavj 
pressure is to be withstood, as it 
hydraulic work for example, what are 
known as “check” flanges are em- 
ployed, In this method one part oi 
the flange is recessed into the other, 
#> that the packing material may not 


be blowp out, Fig. 8 is a simple 
example : a 'square-edged ring projects ' 
on one .flange, this fitting into an 
annular channel recessed in the other 



Fro. 6. 


flange. The packing material, pro* 
isibly a collar of lead or rubber com- 
position, coming in the other. This, 
as will lie seen, makes a very sound 
joint. Another joint of this kind is 
shown in Fig. 7, this being lately 



used iu hydraulic work whether the 
pressure bo high or low. It will be 
seen to consist of male and female 
gland flanges— cast on the pipes — 
checked into each other. An ingenious 
detail is the bevelling of the two faces 
that come against the packing mate- 
rial, the effect of this being to force 
tie packing material outwards and 
not inwards. The latter would mean 
a possible projection inside the pipe, 
while the former only tends to make 
the joint more sound. 

Jointing Cast-iron Tank 
Plates. — Figs. 8 and 9 illustrate 
two methods of jointing the flams 
of cast tank plates. In the former, 
the caulking is done from the outside, 
while with the other it is dooe from 
BIS 
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inside the tank. The caulking space 
is from § fa. to ^ * n - an ^ the material 
used for the joint is usually iron borings 
or rust cement, caulked in, The 



Fio. 8. he. 9. 

holts, if loosely fitting, should have 
grummet washers, or there may he 
leakage from a bolt hole here ami 
there. 

Cast-iron Hot-water Pipes — 

There are several ways of jointing the 
ordinary cast hot- water pipe, the 
cheapest lasting joiut being made with 
iron borings and known as the rust 
joint, : 

Rutt Joint.— (n) Take SO to 100 
parts hy weight, of iron borings, 2 . 
parts of powdered (flour) sulphur, and 
1 part of powdered sal-ammoniac ; 
thus, to 1 cwt. of borings there would , 
require to be about 2$ lb, of sulphur, j 
and, aay, 18 oz. of sal -ammoniac. 
These must be well mixed in a dry 
state, then have water added and 
mixed until the mass is of a uniform 
moistness. This should be done from 
I to 2 hours before the material is 
required for use. 

t Iron borings are supplied cheaply 
(3#. W. to 4s. per cwt.) by those firms 
who de$! in cast hot-water pipes. 
Borings should be well pounded, if 
they appearto be too coarse. 

In making the joint, it must be 
understood that the yarn, or gaakin, 
first caulked fa, is the actual joint- 


making material, and the boring 
1 mixture, when it has set hard, only 
serves to back this up and keep it 
sound. On this account the water 
should not be turned into the pipes 
until the borings have set, and although 
very little thought is given to this in 
glasshouse work, in which the pressure 
is so light, yet even in this case the 
joints Bhould be allowed from one to 
| three days for setting, i.e, not less 
than one day for 2:in. pipe, one and 
a half to two days for 3-in. pipe, and 
two to three days for 4-in. pipe. 
This is for horticultural work, or 
wherever the pressure is practically 
mV, and, as stated, these should be 
the least times allowed for the borings 
to set, 

A still slower setting cement is 
made hy mixing 2 parts sal -ammoniac, 

1 part flour sulphur, with 200 parts 
of borings. 

In making the joint a length of yarn, 
making about three turns round the 
pip?, is first caulked soundly in, and 
this is followed by other lengths until 
: the socket is a little more titan half 
full. As regards the precise quantity, 
various fitters have different ideas, and 
while some consider the«joinfc should 
be half yam and half borings, others 
caulk in yam until only J-in. space 
is left for the Itorings. Doubtless, 
this is sufficient if so small a quan- 
tity can be got to set well, and on 
the latter account about f fa. of 
borings, and from this to 1 iu. may 
be found best for the larger pipes 
(3-in., 4-fa. or Larger). 

The chief reason for limiting the 
quantity of borings is its liability to 
crock the socket owing to its expand- 
ing a little as it sets, If it were not 
for this, the borings might be used 
liberally, as it is a cheap material, and 
would reduce the quantity of yam 
required. It must lie plainly stated 
that a man's capability fa joint-making 
with this material is quickly known 
by whether he gets cricked sockets or 
not, and msnv tons of pipe have been 
rendered useless through this. The 
beat advice that can be given is to use 
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only a reasonably small quantity of 
borings, and to caulk or pros them in 
evenly, but not too hard . They should 
not be used too fresh, yet no more 
must be miied (that is, moistened) 
than can be used the same day, as 
they will not keep long without set- 
ting. 

An American journal states that 
10 parts borings with 8 parts chloride 
of lime, mixed to a paste with water, 
makes a good joint not so liable to 
split the sockets. Yarn is caulked in 
in the usual way. Tliis joint sets in 
12 hours. 

Cement. —(ft) Although an engineer 
does not consider Portland cement a j 
proper material to use for this purpose, ; 
yet an immense number of joints, in 
glasshouse work, have this as the sole 
material to back up the yarn. It 
serves veiy well, if it is of good, new 
quality. Borings can be mixed with 
it, if desired. 

When a few joints only Are required, 
and borings are not readily obtainable, 
red and white lead putty may be used. 
With this a length of yarn is first 
caulked in, then a layer of the putty, 
then yarn and putty alternately until 
the socket is full. To make a good 
job of thig,/ome of the putty should 
first be thinned with boiled oil, and 
the socket and spigot painted with 
this on the surfaces where the packing 
material is about to come. This joint 
is not a cheap one, nor does it set 
quickly. 

(c\ A good substitute for the red 
and white lead joint is a mixture ot 


to make a putty~ T^ia is caulked in 
alternate layers with yarfl as last de- 
scribed, * * 

Rubber. -rid) A joint that is largely 
used when the conditions will admit 
is made with a plain rubber ring. A 
ring of round cord rubber, of bare 
J-in. thickness, is stretched over the 
spigot end of the pipe, and this is 
then thrust into the socket. If the 
socket is an even casting, and the ring 
of proper thickness, a sound joint is 
obtained without doing anything else. 
Where rubber ring joints are used, no 
other provision for expansion is needed, 
but it will be seen that full provision 
must be made for supporting the 
pipes, as the joint has no rigidity 
whatever. Sometimes the ring is 
backed up with cement to keep it 
firm. A rubber ring makes a good 
provision for expansion if used here 
and there on long runs of rigidly 
jointed pipes. The rubber ring joint 
is largely used by professional growers, 
as the men employed on the grounds 
can readily put up new runs of pipe, 
or alter old ones, with this joint. 
The rings are stocked by all firms 
supplying the pipe. 

Compressed Rubber Ring. —(e) A 
form of joint that is now being used 
largely with every success consists of 
a rubber ring, which is compressed 
when the joint is tightened up. The 
tightening is done by bolts and nuts, 
and the ends of the pipq, or oue end, 
at least, are cast to a special design 
for tliis purpose. Au early pattern 
of this joint is Jones’s patent, illus- 




ho to. 


two parts ary slaked lime ur whiting ? trated by the two drawings of Fig. 
(or powdered chalk will do), one part j 10. The statement just made that 
of litharge and two parts sand, these j the pipes have to be provided with 
being mixed with boiled liuBeed-oil specially designed ends must be with- 
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drawn in this case, as the pipes ,and 
fittings have ail quite plain ebds* not 
'’even a socket being used. * Tnia is the 
joint Bent out with the complete appa- 
ratus which is sold for amateur's own 
’erection, for anyone with but a slight 
knowledge of tools can make up this 
joint. It consists of three iron collars 
and two rings of square rubber. The 
two outer collars, as will be seen when 
drawn together, compress the rubber 
rings on to the inner metal collar, and 
this makes a perfectly sound joint. 
It is not intended that this joint be 
used for works in which a high pres- 
sure is felt, consequently it is not 
suited for the basement mains of a 
heating apparatus in a high building. 

The same makers have a joint de- 
signed for bearing high pressures, this 
bang illustrated by Fig. 11. This 
necessitates the use of specially de- 
signed ends to the pipes and fittings, 
these ends, when drawn together, com- 
pressing a rubber ring on an interior 
iron collar, as shown. 

The two illustrations of Fig. 12 
show Rkhardart|* Patent Universal 
joint, as made by the Meadow Foundry 
Co. This is a reliable joint for high 
pressures, and it will be seen that, as 
one end of each bolt is a hook, bearing 
on a shoulder, a pipe or fitting can be 
twisted round and fixed at any pre- 
cise angle required. 

(/) The illustrations of Fig. 13 
show Messenger's joint. This will 
bear pressure and possesses the advan- 
ce of only requiring one end of the 

§ to be of special design, while the 
( end is plain. By this means a 
can be cut on the job, whereas 
with joints requiring two specially 
designed ends to the pipes and fittings 
there usually have to be some odd 
lengths cast to order to finish a job 
with. It may be explained, however, 
that the makers of joints requiring 
two special ends always keep a fitting 
or joint that can be used on a cut 
pipe and so mve the time that must 
« allowed for casting an odd dead 
length; or, as special lengths are 
a common demand, the makers hold 


themselves in readiness to cast these 
at short notice and when a high pres- 
sure has to be withstood, it is better 
to wait a day or two for this than use 
a plain-eDded cut pipe. When heavy 
pressures have to be borne, say 70 ft. 
and upwards, the writer prefers tliat 
both eadB of pipes and fittings be 
specially moulded. 
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(rj) A fitting that is associated with 
cast pipes is the “saddle,” Fig, 14, 
This is to enable a wrought pipe branch 
connection to be made, when the cast 
pipes cannot be drilled or taken down 
for the insertion of a toe, A hole is 
cut in the pipe with a diamond-point 
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chisel, and when it is of suitable Bize, 
the saddle is bedded ou with red-lead 
putty and hemp, and then drawn down 
tight on to the pipe by the nuts shown. 


mains, the majority If makers are 
prepared to cast bosses of stubs on 
some of tW l&igths of pipe, as Fig, 
15 , these bosses being drilled and 
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The hole in the pipe need only be of , tauped for wrought pipe. This comes 
a fair shape and does not need to be ! much cheaper than inserting a pair of 
carefully finished or tapped with a | tees for each small branch, for the 
thread. The tapping for the wrought i tees must be provided and fitted with 
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pipe is in the hole shown in the j blank ends to the outlets, these ends 
saddle. | being drilled and tapped for wrooght 

(A) When* number of smallbranch pipe. Where, say, a il-in. one*pipe 
connections have to be made on cast main b run round a basement to carry 
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about a do*eo radiators, the insertion 

of two-down tees ia 'a real trouble and Titr KALEIDOSCOPE, 
expense compared to having the bosses 

just described. This is an instrument-^ usually con- 

Tees, when used for this purpose, gklered a toy— which exhibiU the 
should have the blank ends to the effects of multiple reflection. An 
outlets drilled eccentric ; that is, the unarranged group of fragments of 
hole for the wrought pipe should come coloured glass may seldom make an 
out of the centre and close to the attractive design, but when the group 
upper edge of the blank end. of pieces is multiplied, say six times, 

each reflection arranging itself in order 
around the original, the result is 
seldom otherwise than a pleasing 
design, the effect being sometimes 
surprisingly beautiful. The article, 
as sold, ranges in cost from one penny 
to several shillings, the principle being 
alike in all, but the materials used in 
construction differing greatly. In 
the better qualities, too, a magnifying 
eyepiece (a lens of low power) is used 
to improve the effect. 

Fig. 16 will serve to describe the 
necessary parts. The outer case is a 
tube of cardboard or metal. The 
eye-piece at one end may be a circular 
pieoe of plain clAir glass with a mask 
of paper over it having a ^-in. to J-in. 
hole in the centre, or it may be a 
more elalomto stamped metal eye- 
piece ; or, as stated, it may have a 
low-power (magnifying) Jens fitted. 
At the opposite extremity of the tube, 
the extreme end is fitted with a cir- 
cular piece of plain ground (frosted) 
gloss, while inside the tube about Jin. 
from the outer glass is a circular piece 
of plain clear glass. This space be- 
tween the glasses is to form a cage or 
cell in which the material to be viewed 
is put. Were it not that the material 
must be confined to this space, the 
inner glass would not be needed, as 
its purpose is merely to prevent the 
loose material getting into the tube 
where it could not be seen. Between 
the two ends of the tube there extends 
a pair of mirrors, wean be seen, these 
mirrors being pieces of looking-glaRS 
about 6 in. to 9 in. long by 1 in. to 
2 in. wide (according to the size of 
instrument intended), and it is essen- 
tial that they be placed at an angle 
which is an aliquot part of 180°. 
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Tbtia they can be 30°, 45°, 60°, etc., described, the required^ effiwt cas^nly 
M) 88 be Been directly, a 45° j be obtamed^wh^n the two mirrors meet 
'■ angle is most common. The two at the bottom (as Fig. 17) with the 
mirrore thus form two sides of a tri- [ black surface above. This is because 
angle, while the third side is made up of ! the necessary reflections in the mirrors 
any black material (black velvet, cloth, | can only be obtained when the mate- 
or paper), as Fig. 17 shows. When 1 rial appears to be grouped in the 
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the material has been put into its cell I 
and all parts secured by pasted paper 
(or metal caps and bands), the instru- I 
went is completed. The materials to ! 
be viewed consist of fragments aud 
Bplinters of coloured glass, threads of j 
coloured glass bent in any fantastic i 
form, and pieces of thin wire (bent) 
and wire gauze. These latter things, 
while lending themselves to make a 
pattern, are not transparent and will 
appear black. 

When viewed through the eye-piece 
the fragments of material will he seen 
grouped in disorder within the tri- 
augular space, as shown in Fig. 17, 
but the effect of the mirrors will be 
to produce, apparently, six triangular 
spaces arranged as Fig. 18 shows, one 
l>eing the actual one 


angle formed by the two mirrors (as 
Fig. 17 shows). If the angle were 
formed by one mirror and one black 
surface, a proper set of reflections 
would be impossible ; a part of a set 
could be obtained, but this is useless. 
Therefore, if au instrument is required 
with which the image may be seen 
however it is held, the black surface 
has to be replaced by a mirror, the 
three mirrors then ensuring a set of 
reflections from any angle that happens 
to Ye downwards. This arrangement 
admits of the instrument being held 
to the eye and twisted slowly with 
the fingers, each one-third turn causing 
the material viewed to take a new 
arrangement. It is, in fact, the best 
plan always to liave three mirrors, 
but as all text-books denote a chief 


with five reflected A ^ "A description to the two-mirror kind 
copiea, and, as will j \ (the third mirror not being absolutely 

be noticed, the irre- / VV/v^' \ necessary), the same plan has been 
gukr mass of mate- v j adopted here, 

mi now forms a \ / For a perfect, high-quality ialeido- 

deaigii more or less \/ \/ scope, the mirrors should be silvered 

pleasing to the eye. on the front of the glass. If silvered 

It is only necessary Fto. is. at the back (as looking-glass always is) 
to give the instru- there must be two reflections occurring 

ment an occasional sliake to cause from each mirror, one from the silver 
new designs to constantly appear, | film and one (of less effect) from the 
every one differing, for it is practically ! face of the glass, and, as the silver 
impossible to get the fragments of ■ surface is the most effective, the two 
glass to arrange themselves .twice j silvered ports should meet at the 
dike, or anything approaching this, j angles, which they cannot do as the 
It may now be pointed out that thickness of glass prevents it Ordi- 
with the instrument, designed as just nary Bilvered glass is used, however, 
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care being taken to- have it*s thin as side. Trials muBt be made until the 
possible. In cheap toy*, plain clear insertion of any small object (the loop 
glass is sometimes used, this being of a hair-pin, for instance), in the 
given a coat of black at the back, while position of the slide gives a clearly 
in the penny articles bright tinned defined multiplied image on the screen, 
iron (sheet tin it is called) or very 
thin bright sheet line, or a bright 
white alloy, is folded into a three- 
sided tube. 

It is possible to give a pretty display 
by the of an optical (magic) 
lantern. 

A tube of metal or cardboard about 
5 in. long by 2$ in. diameter has two 
mirrors fitted in it, as Fig. 19 shows, 
and this tube is arranged to come 
between the lantern front and the 
lantern objective (the latter being 
removed from the lantern front to 
admit of this). Fig. 19 illustrates 
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this and shows also how the tube 
must be supported. No eye-piece is 
requisite, nor is a ceil needed for the 
fragments of coloured glass. These 
latter are arranged to come in a suit 
ably prepared slide, this consisting of 
two pieces of plain clear glass (the 
size of a lantern slide) fastened to- , 
gether with a spice between for the 
material to lie loosely in. The slide 
can be of round glasses and made to 
revolve, otherwise it must be shaken 
to make new patterns. The tube 
with the mirrors in it is not required 
to move, and, needless to say, the 
mirrors must form an angle at the 
bottom of the tube. It is probable 
that the lantern objective will be 
found of too abort a focus, ahd a few 
trials must be made to adjust the 
lime (or other) light so as to get a 
properly defined picture. It will 
probably be found that the light must 
be well back and low towards one 
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Kbit Cutting and Lock 
Repairing. 

The necessary tools for key-cutting 
are as follows : hammer, anvil, vice 
(preferably a leg vice), a selection of 
files, 3-in. and 4-ia. warding files, 8-in. 
second-cut hand, email, round, aud 
square files, and a 3-in, and 4-in. 
three-square file, a hand drill, with 
twist-bits, large and small pair of 
calipers, screwdriver, and two or tliree 
small key-cutting chisels. The names 
of the parts of a blank are as follows 
(Fig. 20) : a is the bit of which 1 is 
top, 2 front, 3 bot- 
tom edge. A is 
bow, or handle ; 
c is pipe, or if a 
solid key, this part 
j is called the pin ; 

' d is the shoulder. 

‘ An article called a 
| key- horse is very 
| useful for finishing 
.keys. It is made 
for a pipe-key out 
of a piece of ^-in, 
rod irou bent into 
a square of which 
half one side is cut 
away, to allow the 
pipe to be pushed 
on the remaining 
half, For a pin- 
key it is made with 
only Khree sides 
with both ends 
flattened, and one 
is drilled out to 
admit pin of key, 
the other is dished out to allow bow 
end of key to rest on it, The majority 
of keys can be divided into three 
classes, warded, lever, Bramah and 
Yale. The main characteristic of a 
warded key is that the cute are chiefly 
on top and bottom edge, occasionally 
in the centre of bit. In a lever key, 
steps are on the front edge, while 
Bramah and Yale keys are so distinc- 
tive that they need do description. 


Selecting Blank*.- When se- 
lecting blank, see that in a pipe-key 
the bore is the same width and depth 
as the pattern-key, and the bit, long 
and wide enough to include the whole 
of the pattern, also that the length 
over all is the Bame. 

To cut a Pipe lever latchkey. 
First reduce length of bit to same 
length as largest member of pattern- 
key by measuring with calipers, one 
leg of which is inserted in pipe, and 
the other at the extreme end of step ; 
reduce width of the BHine by filing tne 
end of bit nearest the bow, not the 
other end ; with a file mark the position 
of the steps of the pat, tern-key on the 
blank. Taking the IJ-in. ward file, 
the first step is cut exactly the same 
length and width as same step on the 
pattern; during this stage the key 
must be continually measured with 
the calipers to prevent cutting the 
steps too short ; the other steps are 
measured and cut in the same manner. 
The edges of the steps must be given 
a full round to easily lift the levers 
to a proper height, this should be done 
with the second-cut hand file. It 
aliouid be finished by being nibbed all 
over with fine emery-cloth and buffed. 
The reason for measuring from the 
inside of a pipe blank is the variation 
in the thickness of pipe-keys. 

To cut a pin-key.™ The pin 
is first reduced to the size of the pat- 
tern, and the measure taken from 
back of pin to front of step, and the 
cuttings proceeded with as for a pipe 
key. 

To cut a Bramah key to pat- 
tem.— Select a blank the same size 
as pattern inside and outside, other- 
wise file it down ; if the hole is too 
small, it must be drilled out. Make 
the small projection the same size, and 
if the length of pipe below Bmall pro- 
jection is longer than the pattern, it , 
must be filed down. Place one end of 
calipers under hit and measure position 
of first cut, mark this and remaining 
cute on blank with a file. Make the 
cute same width and depth as pattern, 
measuring the depth with a piece of 
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fine wire. Care must be taken to make 
cuts exact ctepth of paUeriJ, 

To cut a Tale key from a 
pattern.— Select a blank of exactly 
the same corrugations, and clip both 
blank and key together in the rice, 
with the pattern key towards you. 
Take a small three-square file, and 
carefully cut V-shaped notches same 
depth and width as pattern ; care must 
be taken not to injure the pattern. 

To cut a solid ward Rim or 
Mortise key.— Provide a blank 
with pin and bit same size as pattern, 
file or saw cut across hit for bridge, 
then with Bmall chisel cut away the 
metal required to form the steps of 
solid ward, finish with emery-cloth 
and buff-stick. Measure small space 
in between top edge of bit and collar 
on stem, give key same distance as 
pattern by filing away collar of key. 

To cut key to a lever lock.— 
Remove cap plate, take off first lever 
and scratch I on it, mark next lever 
II, and so on. Place bknk in vice aud 
file down until it works the bolt, take 
the lever last taken out and replace 
in the lock, cut step in the blank until 
the lever is raised high enough to 
allow stump in tlie bolt to enter it, 
place remaining levers on, one at a 
time and fit as first one ; screw on 
cap plate and finish key. 

To cut Yale key to lock.— 
Yale lock cylinders arc made in two 
forms, the older with a small slide on 
top, the newer without. If of the 
former make, proceed a* follows : 
Gently push out slide, shake out 
springs and pins, great care must be 
taken not to mix these ; unscrew small 
plate at the end, and push out inner 
cylinder. The blank is put in small 
cylinder and the bottom half of first 
pin dropped into its proper hole ; a 
V-shaped notch is now cut in blank, 
deep enough to allow top of pin to lie 
flush with edge of cylinder ; the re- 
maining pins are put in and cuts 
made to correspond with them in the 
key. 

To cut key to newer pattern 
Tale lock,— Fhoe cylinder in vice 


i and file top of the oblong piece of 
metal on top of the cylinder until the 
springs and pins can be taken out, 
cut key as in foregoing, and insert 
plug, spring, and pins ; solder on a 
small piece of braes to cover opening. 

To fit key to a Bramah lock. 
Remove cylinder and from the back 
of it take out two semicircular plates, 
which will allow inner cylinder to drop 
out. Select a blank and cut first 
notch in it, so that it will push slider 
down until a cut in the slider comes 
in line with channel in cylinder where 
the two plates were. Cut the others 
in the same manner until the two 
plates will revolve easily round the 
cylinder when the key is inserted. 
Replace inner cylinder, taking care 
that the notch in it where bit of key 
engages, is placed to the keyhole ; 
screw lock together again. 

To fit a key to warded lock — 
Place blank in position in lock, mark 
position of wards and cul out with 
file and chisels until it will allow key 
to pass ; look at cap plate and see if 
there are any wards in it, if so, cut as 
others. When it is impossible to 
remove lock for cutting key, fit a 
blank until it enters keyhole, then 
carefully smoke bit of it, insert in lock 
and turn ; this will show the position 
of wank, which must be cut out 
until the key will paw, Keys to 
common lever locks can be cut in the 
same way, by filing thoee steps which 
are marked heaviest by the levcra. 

Repairs to locks.— The* most 
common defect to which locks are 
subject is the breaking of the sjHinga ; 
these can be obtained of most iron- 
mongers and replaced. When a lever 
spring breaks, take out faeces ami get 
new one same width and length ; fix 
it by closing up end of lever. In 
Mortise locks the follower usually 
wean small ; a new one can rendiir 
be obtained and fitted if needed with 
a file. The keyhole* in locks fixed on 
exterior doors often become worn from 
constant use and rust. The plate 
must be removed and placed under- 
side up upon the anvil j then with a 
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centre-punch make a aeries of indenta- 
tions round the keyhole which will 
reduce it; with a small round file 
clean up the hole till the key fits, j 
When the hole is too large to be so 
treated, a plate of brass with keyhole 
cut in it is riveted to plates of lock 
on both aides ; the key must then . 
have its collar filed back the same , 
distance as the thickness of the brass 
plate. A key after much wear will 
fail to throw the bolt the full distance ; 
place it on the anvil with the bit 
towards you, and with a pulling motion 
gently hammer it long enough. 

Altering Locks.— When a bunch 
of keys is lost, it is not necessary to 
have new loch, as they can be altered 
so that the original keys will not fit 
them, in the following manner. In a 
lever lock, remove cap plate, take out 
levers and replace in a different order. 
In a Yale lock, take out pins and reset 
in new order. In a Bramah, alter 
position of sliders. In a warded 
lock, fix a new ward or put an iron 
rivet through plate, so that the passage 
of key will be stopped ; And then cut 
keys to fit. Whenever possible it is 
advisahle to clean all locks ; to remove 
grease and dust use a rag dipped in 
paraffin ; wipe clean and lubricate 
working parte only with good sweet 
oil. When choosing locks it is advis- 
able as far as possible to have good 
quality, also to choose those with brass 
bushed keyholes, as this very consider- 
ably increases the life of the lock. 
(W. Frewer.) 


Kitchen Boilers, 

AMD THEIR DEFECTS. 

Source* of Darker .— That there is 
real danger associated with the closed 
boiler— the bath boiler, as it is called— 
there can be no doubt. The number 
of explosions occurring with these ig 
much greater than with steam boilers, 
and it is the rule, rather than the 
exception, for Iobs of life to occur 
when an explosion occurs. Realising 
this, it cannot be too widely known 
that a simple precautionary measure 
can lie taken that will quite obviate all 
risks, this measure being the provision 
of a safety-valve. Exhaustive enquiries 
have been made, and no instance can 
be discovered of an explosion happening 
to a range boiler provided with a safety- 
•valve. And, considering that expie- 
sions with boilers of this kind are 
frequent enough to appear like an 
epidemic in some winters, it is saying 
much for the safety-valve as a life- 
saving appliance. Very many instances 
arc known of safety-valves having 
averted explosions, as the conditions 
have clearly shown. 

As to the causes of explosions with 
kitchen -range boilers of the high- 
i pressure kind (hath or circulating 
| boilers), they number four. Preced- 
ence is teken by froet, and the others, 
though real sources of danger, arerarely 
| heard of. All the explosions, or, rather, 
the public attention to explosions, seem 
confined to the winter months ; a hard 
winter usually giving a high record, 
a mild winter few or none. It is that 
the frost bites the two pipes of the 
hot- water apparatus that insure safety 
under ordinary conditions, the frost 
solidiv choking them, whereas they 
would otherwise give relief to anjj 
strain that might be manifested. 
These are the expansion (steam-escape) 
and add-supply pipes, which exist in 
every hot -water apparatus. Taking 
either of the two forms of apparatus 
illustrated by Figs, 21 and 22, the 
tank and the cylinder systems, a u 
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the expansion pipe, i tb* cold-supply stopped by ice in this way, the stoppage, 
service. As a rule* the cold-water is a very sound one, extending perhaps 
cistern is in a very cold, perhaps ex- for two or three or more foet, and 
posed, place, and it is difficult to get some destructive happening mustoccur, 
the two pipes referred to in frost-proof if a fire is lighted at the boiler under 
positions at all points. The cold-supply these conditions. There is no room 
surface is full of water everywhere, for expansion, and if steam can be 
and the expansion pipe is full to the generated there gathers a force that is 
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level of the water in the cistern, and, 
as a rule, the freezing occurs in these 
Bomewbere close up by the cistern, as 
the degree of cold is greatest there. 
Sometimes it is the pipes lower down 
that have their contents frozen and 
solidified, but it is not usual, as they 
run through different parts of the 
house where there is more or less 
warmth, sufficient to keep the water 
in a liquid state. If a house was 
vacated for a day or two during a 
frost, the family spending Christmas 
away from home, for instance, ami no 
fire was frhted, there would most 
pnohatyl* frost-bites at different 
ponds, and no telling where. 

It will be seen that if pipes are 


practically irresistible. If nothing 
transpires to avert the (Unger, an ex- 
piation ultimately occurs, ami it* 
terrible nature i* due to the force 
| having to be strong enough to burst a 
I boiler which can probably stand 160 lb. 

| pressure to the sauare inch, before the 
rupture takes ptaoo. The force is, 
therefore, as great as when a steam- 
boiler explode*, and everything near 
1 is shattered. When we read that 
| kitchen-walls are blown out, we know 
i the force is of decided magnitude. 

| That kitchen boilers do explode 
under the conditions named (and no 
one denies this) is quite settled ; but 
the reason of the explosion is the 
subject of debate sometimes, It is 
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argued, and with a deal of truth, that 
a boiler and pipea, if full of water, 
cannot exploae. There may be a 
rupture, probably at the boiler, due to 
the expansion of the water when 
heated; but all parts being full of 
water, leaves no room for steam gene- 
ration, and the explosive rending force 
of steam must be absent The boiler 
or any weak part would sp'it open 
(the same as when the water expands 
by being changed into ice) ; but this 
action would be nearly silent, and the 
chief noticeable feature would be the 
escaping water. This is very feasible ; 
but, if correct, why do explosions 
occur under just these conditions) 
The writer favours the theory just 
explained, but to account for the ex- 
plosions, considers that while the 
water is heating up, a tap may be 
opened, and the water that issues 
makes room for steam generation. 

Servants are always applying to taps, 
and this should be an element of 
safety, and doubtless is, in the usual 
way, for on applying to a tap when 
the conditions were so unusual, means 
that something equally unusual must 
be noticed there. Very little water 
would i«»ue b and if any strain was 
being exerted, there would be no 
mistaking the symptoms. Under these 
circumstances the most ignorant of 
servants would probably report matters, 
and the fire would be extinguished. 
Servants applying to tape have doubt- 
less averted many an explosion in this 
; way, for apart from the odd results 
• the taps may give, an open tap in- 
stantly relieves the strain, and delays 
the danger at least Still explosions 
do occur, but doubtless in no greater 
■ number than 5 per oent. of the in* 
stances where they inight have oc* 
curred, and in this 5 per cent, of cases 
it is practioally oertain that something 
transpired to make room for steam 
generation. 

A very large percentage of the acci- 
dent*, also the risks which do not 
happen to be attended by aoddents, 
[could be avoided by adop&$ measures 
ito keep the frost fro© tee water in the 
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pipes. ' It b only necessarf to do what 
we take care tf> adopt for the pro tec - 
| tion of our bodies when cold weather 
comes. We put clothing on better 
adapted to keep the effects of the cold 
away. It is hardly necessary to point 
out that the effects of suitable clothing 
is to prevent loss of heat from the 
body, to conserve it, and that clothes 
afford no warmth of themselves. Put- 
ting thicker clothing on makes us feel 
warmer by preventing the extraction 
or loss of heat. With water-pipes we 
can get excellent results by covering 
them with material to prevent loes of 
heat, to keep them at their normal 
warmth, although the air temperature 
is very low. Hair felt, wound on in 
strips, is excellent ; but oue thickness, 
though better than nothing, is not 
sufficient. For real efficacy it should 
be put on f in. thick, then bound 
round with canvas. Incasing the pipes 
and packing the case tight with silicate 
cotton is also good, or any efficient 
means to prevent loss of heat. This 
need only tie done where it is thought 
(or known) frost has sharp effect. Any 
pipes in a cistern room, attic, or roof 
should certainly be protected, but a 
real gain, summer or winter, will result 
by covering all pipea in this way from 
top to bottom of the house. 

Sometimes provision is made to 
empty all pipes in a house, hot and 
oold, during the hours of night, or if 
the house is vacated for a day. Empty 
pipes are quite safe from the effects of 
frost, of course; but this measure 
involves trouble, waste of water (a 
great fault when the water has to be 
pumped by hand daily), and it intro- 
duces a new risk. The risk is in the 
servants, or others, omitting to re- 
charge the hot-water apparatus before 
lighting the fire each morning. It is 
better to keep the frost away from 
the water, and this is quite pa? 
»Ue. Another plan, adopted largely 
during the severe and prolonged frost 
of last winter, is to keep a little 
source of heat at the exposed points. 
Even night-lights have been put to 
this use, and it is sometimes quite 
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astonishing what a little heat mil defy 
the frost. * 

The next source of danger with these j 
boilers is shortness of water. The 
miter knows that a North of England j 
association of boiler users have stated | 
that an empty red-hot boiler cannot be j 
exploded by a sudden inflow of water ! 
into it ; but he holds a different | 
opinion in regard to range boilers. 
The statement in question was the 
outcome of experiments made with a 
boiler which, when At a ml heat, had 
water flow iuto it, and the boiler had 
a j-in. open hole which wai supposed 
to correspond with the open pipes 
which a boiler would have under ordi- 
nary conditions. The results of trials 
was that the fin. hole gave relief 
ev?ry time, although the generation of 
steam by water suddenly entering a 
red-hot boiler was little short of ter- 
rific in the force manifested. Since 
that time the writer has made the 
same experiment with an ordinary 
saddle boiler, having only a g-io. hole 
in it, and still no explosion resulted. 
Notwithstanding this, for want of better 
practical proof, which can only be liad 
with a boiler attached to an apparatus, 
and the apparatus in a suitable state, 
an empty Wler should still 1* con- 
sidered a grave and very real risk. 

It may not hap{<en that every red- 
hot empty boiler explodes if water 
suddenly enters it ; but supposing the 
open pipe* (!) are badly furred, as 
thousands are, and there are ever so 
many twists and turns to these pipe#, 
and every bend has a little extra col- 
lection of hand or looee fur, as they 
will have. Then one of the pipe* is 
not open when water flows in the 
boiler, for a pipe full of water cannot 
be called an open pipe as regards re- 
lieving instantaneous steam pressure, 
^Supposing till this, and it is all reason- 
able, and there is a fire in use against 
an empty bofler, making it red or 
nearly white hot, A thaw seta in, and 
the first indication we get is that the 
water runs in the pipes, water comes 
down in the boiler unexpectedly, and 
very little imaginative power a re- 


quired to judge what haptwns in the 
boiler. The generation of steam can 
only bo described as terrific, and it 
happens in such a brief instant of time 
that the pipes, as described, are un* 
doubted ly useless to relieve the strain. 

In a large London residence it hap- 
pened (while the family were away) 
that an apparatus was emptied, and it 
was not refilled before the fire was 
lighted. The fire bad been going 
nearly three hours before this was 
remembered, and for reasons best 
known to herself the housekeeper went 
at once and opened the cold supply 
8 top-cock ju*t as a good fire was going. 
No one was hurt, as the Wider was 
fitted with a safety-valve ; but this 
valve gave evidence of a force that it 
was never (We pared to withstand, as 
it* cap of cast brass, screwed on, was 
blown out and curled up like a piece 
of paper. This meant a force greater 
than a half-choked ramification of 
pipes would relieve. As further evi- 
dence, a uew/qaper report of last 
winter gave an instance of a boiler 
exploding at Norwood (two deaths), 
and the cause was clearly stated as 
working with a red-hot empty boiler 
which water was alloyed U> enter 
while in that state. There was no 
reason for supposing this was a mis- 
taken diagnosis. Further than this, 
the writer ha* uoticod that explosions 
l«ave occurred at the time# that a thaw 
first sou in, and this speaks volumes. 

In any case it is the height, of im- 
prudence to run this risk. The year 
before last aises were met with of 
ftre» being kept going after the water 
failed, the users supposing the only 
risk to be that a new boiler might 
be Decenary, A large house cannot 
do without its kitchen fire for a length- 
■ ened period, m it is lighted agauut 
the empty boiler, and if sufficient cars 
is taken that no water can possibly 
enter the boiler unexpectedly, then 
the rwks are reduced to the poan'lde 
burning and fracture of the Boiler only. 
The unfortunate part of the statement 
that a red-hot empty boiler caooot he 
made to explode is that a oerfcia type 
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of workman can now be met with 
quoting this statement, and acting in 
a heed ed wa y in consequence. Time 
will show who is right. 

A further source of danger is the 
use of stop-cocks in the maifi circulating J 
pipes. They are seldom fixed in this : 
position ; hut when they are, their 
use is to enable a workman to open 
the boiler without employing the tank 
or cylinder, thus saving both time and 
■water. The last accident recorded 
from this cause took the hot- water 
fitter’s life for a sacrifice. He had j 
cleaned out the boiler, closed it, end i 
lighted the fire to see all went well. 
He had not opened the cocks, and 
there was a little drop of water left in 
the boiler as usual, sufficient to make 
the steam required to burst it. 

The final cause of explosions is a 
possible, but improbable, one. This 
is incrusted deposit, or fur, which 
could stop the pipes and sea) the 
boiler if ever allowed to do so. It is 
doubtful if an explosion lias ever 
happened from this cause ; l«it if it 
were not that the trouble gives unmis- 
takable warning of its p>wth, it would 
excel frost in the number of explosions 
it might bring about. As a rule, it is 
only one of lift two pipes from a boiler 
that prta furred badly ; but it would 
be quite ponrible for the second one to 
get as bad, if the first one could be 
borne with long enough. It is the 
flow-pipe that, with »re exceptions, 
furs up the quickest, and when the 
passage through it is reduced from 
one-half to three-fourths, the warning 
comei in the character of alarming 
notaea, accompanied by vibration or 
shock. This it sometimes borne for a j 
while in a busy house ; but before this , 
single pipe gets quite closed, the. 
violence of the phenomena is past 
bearing, frightening the servant*, and 
talking an engineer’s attendance im- 
perative. 

As stated in the first few tinea, the 
«fcty. valve oan at present be con- 
sidered a Uniterm) remedy. Even if i 
Mure should presently be recorded, 
it could on|y be owing to some very 


irregulkr condition, end the valve could 
not be called* any the less a safety 
appliance. Their compulsory use will 
probably come sooner or later; but, 
as it is, the public want very little 
pressing to spend the small sum neces- 
j wry to be provided with one. The 
records of the few past winters make 
the sale of safety-valves rather an May 
task, and in the autumn season many 
tradesmen should be doiqg a busy 
trade in them 
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Labels ; Securing Labels. 


Lima. 1 

(SSCTODTO AKD PRESERVING.) 

(See alto Tjuksfbb.) 

Securing Labels. To Fatten 
Paper Labdt on PoLitked Nickd or 
Silver. — Diwoive 40 part* by weight 
of ooarady powdered dextrin in 60 parte 
of water, add 2 parte of glycerine and 
1 part of glucose. Heat the mixture 
to 194° F. 

To Fatten Paper Label t to Iron.— 
Rub the spot where the label is to 
come with the cut surface of half an 
onion, then fasten the label on with 
paste, gum, or glue. The libel will 
adhere firmly and stand some heating. 

To Fatten Paper LabeLt on Tin.— 
Among others, the following methods 
have been suggested fur this purpoae : 
The addition of about 3 or 4 per cent, 
aluminium sulphate (not alum), or 
better still, about 10 per cent, of 
butter of antimony, is said to greatly 
improve the adhesiveness of mucilage. 
OthcrB have suggested roughening the 
surface with acids or adding substances, 
to the mucilage which yield acids in 
small degree on applying to the tin ; 
thus, honey, flour, treacle, etc., have 
come into use as seen in formula No. ] . 

1. Make gum tragacanth into muci- 
lage of the desired consistence with 
hot water, and then add to it 10 per 
cent, of flour. 

2. Boil 2 lb. of flour with 1 qfc. of 
water to make a stiff paste ; add 2 or. 
of tartaric acid and 1 pint of molasses. 
Boil together until stiff, and add 10 
drops of carbolic acid. 

3. Shellac, 2 part* ; borax, 1 part . 
water, 16 parts, are boded together 
until the shellac dissolves. 

4. Add 1 oj. of dammar varnish to 
4 on. of tngacMth paste. 

6. Roughen the surface with emery 
paper, then apply the label preferably 
with water -glaas as an adhesive agent. 

6. Balsam of fir, 1 part ; turpentine 
3 parts. Pistol ve. This is only an 
pitcahls with good qualities of well* 
IHedisb^s, 


, 7. Clean the surface by rubbing with 

solution of caustic potash, and then 
thoroughly wipe before applying the 
label. This is employed on the princi- 
ple of attributing the difficulty to the 
presence of a thin film of grease, as is 
also the case with the addition of 
water of ammonia to the paste. 

8. Brush the surface over with a 
thin coat of butter of antimony or with 
oleate of mercury, clean well and apply 
the label. 

9. Brush over with strong tannin 
solution, allow to dry, and apply the 
label, previously well gummei 

10. Add Verioe turpentine to good 
starch paste, 

11. Soften glue with water and then 
dissolve it in acetic acid to 10 percent, 
strength. 

12. About 15 per cent, of glycerine 
added to the paste is said to work ad- 
mirably. 

PatU for Fattening Paper upon Tin- 
foil } etc. —Dissolve rye-flour in a solu- 
tion of caustic soda to a paste, and di- 
lute the latter with well-water, stirring 
constantly. Then beat Venetian tur- 
pentine and add this to the piste, a 
few drone being sufficient for 4 lb. of 
flour. This paste adheres firmly to all 
metals, tin-foil, gb», *c- 

To Fatten Labdt on Metal ,— The 
following com position is recom- 
mended 

Mucilage of iragacaoth 10 porta. 

Honey . . . 10 lf 

Flour . . 1 „ 

To Fatten Paper Labdt to Tin, Zinc, 
or Ulatt, -Water-glass (solution of 
silicate of soda) is recommended as a 
very good adhesive for this purpose, 
particularly if the articles are subse- 
quently liable to be expoeed to beat. 
Metallic surfaces should first be rubbed 
with emery paper before applying the 
paste; the label is then pr esee d on with 
the hand, (‘Dreg, Zsft.} 

To Fatten Paper habit to Bottta 
and Qlatt*—{\) Ordinary glued paper, 
preferably of a citron-yellow colour, if 
wiped over with a damp sponge, and 
then again allowed to dry, ink 
pad for writing the labels is prepared 
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from 3 part* extract of logwood and 1 
of bichromate of p tawiura, dissolved 
in 30 of water. After standing until 
it has become clear, the liquid is de- 
canted from the sediment, and 2 parte 
gum arable we then added, When the 
writing has become dry, the label is 
affixed to the receptacle by means of a 
glue-paste, prepared by pouring a boil- 
ing solution of carpenters’ glue into a 
cold prepared paste made from wheat- 
flour and water. When the label has 
become dry, it is brushed over twice 
with the fame glue-paste, the second 
application being delayed until the first 
ig dry. Finally the label is varnished 
over with dammar varnish containing 
10 per cent, of Canada balsam. (R. 
Triest.) 

(2) Affix a common paper label and 
let it dry ; then heat the label (by a 
Bunsen burner of very small flame) till 
it will just melt paraffin rubbed on it. 
The label is absolutely protected, And 
looks as if it were enamelled on the 
•glass . If the neck and lip of the bottle 
and the stopper are similarly treated, 
a perfect airtight joint is secured and 
the stopper never seta, while liquids 
can be poured out without running 
down the «des~ 

(3) Brush tne paper labels with 
thin rice, and afterwards with the 
ordinary photographers' sprit varnish, 
or with common white hard varnish, 
applied before the fire. Or you can 
paint the name direct on the glass with 
Bate's black (a superior kind of Bruns- 
wick blackx sold ny the photo dealers. 
A simple waterproof cement for labels 
is made by itimng linseed -oil into hot 
glue, 1 part oil to 8 or 4 of glue, which 
should, of courae, be previously soaked 
and dissolved in water to about the 
oowiaterwe mad by carpenter*. 

(4) Paper labels, attached in the 
usual manner, and, when dry, var- 
nished over with 2 or 3 ooati of good 
copal v» rn& will be found to resist 
almost all chemioaU except liquor po* 
*•** and liquor soda*. 

, (3) WtaptM will sometimes occur 
in MtttteogeW weather, or from 
jpttie-labils drop off, leaving 


the res&ous layer, together with the 
lettering, adherent to the bottle, they 
may again be fastened by painting the 
glass and label with concentrated solu- 
tion of white shellac, and holding the 
glass in place for a few days by means 
of an elastic band- 
Flour Paste#— The ordinary flour 
paste, which is so useful and effective 
for fastening paper on paper or on 
many other Bubetances cannot be per- 
fectly made unless the exact process is 
known. It is simple, yet if not fol- 
lowed exactly the paste will be abso- 
lutely useless. It should be made as 
follows : For about 1 pint put 2$ to 
3 heaped tablespoonfuls of ordinary 
wheat flour into a full-sized basin. 
Ajid cold or just warm (not hot) water 
to this very slowly, stirring briskly all 
the time, until the whole is of tlie 
consistence of thick mustard. Beat 
! and rub well with the spoon to make 
| sure all lumps Are smoothed out. Now 
j take a kettle of boiling water (it must 
j be quite boiling) and pour a thin 
' stream on the mixture, stirring well 
i ail the time. At first the addition of 
the hot water will thin the mixture, 
and the thought will occur that 
the result can only be some thin flour 
and water, nut paste. After the poui • 
mg has been continued, however, until 
the whole is about a pint (perhaps a 
little less), the mixture will be found 
to quickly thicken and become rather 
stiff. If now allowed to cool, it will 
become like a thick jelly. The writer's 
practice is not to be quite satisfied with 
the paste so obtained, but so soon as it 
thickens (when the boiling water is 
being poured in), to then put the mix- 
ture on the hot plate and beat it a 
little when it thickens still more. 
There is no doubt that the thickening 
is due to a cooking process, effected by 
the boiling water, which process can 
be continued and perfected by heating 
the parte still further, on a hot plate, 
for about 3 to 5 miuutee, stirring all 
the time. To do this, the writer 
makes the mixture, from the begin- 
ning, in a saucepan instead of a buin, 
8t*rcfc Put*,— This is a very 
C 3 
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adhwive paste and ia suited for many Oil of turpentine * .40 parte 

Bpaciai porpooee as haling do acidity. Alcohol . * . . 90 ,, 

It is largely used for labelling delicate Absolute alcohol . . 90 „ 

specimens, also for mouutiug photo- 
graphic prints. Macerate until solution ia effected. 

The raw material is pure starch sold (2) Best.— 8 lb. Manilla copal, 8 lb. 
by the chemist 'as a fine white powder. French rosin, 2 gallons methylated 
It keeps for any length of time in a Bpirit, Common.— Manilla copal, 11 
stoppered bottle. The grocer's lump lb. ; French rosin, 17 lb. ; methylated 
starch is not reliable ; it ia not always spirit, 2 gallons ; castor-oil, £ oz. 
the samtf, and lienee there is difficulty Preservation of Label*.— (1) 
in getting the starch to jellify properly, For paper labels a thick celluloid v&r* 
which will not occur if the pure starch ■ niah is recommended, this being a 
is used. Place a spoonful or so of the | solution of celluloid in amylaoetate, as 
powder in a dry cup, and add very , used by photographers. No previous 
gently enough water to make a very siziug is needed, and when the solvent 
stiff paste. A fork is belter than a has evaporated, the white surface of 
spoon as a mixer, and the water and the paper is left unaltered. It is used 
powder should be intimately mingled in the Oxford University laboratory, 
into a smooth mixture, so stiff that ‘ (2) Woodm Label *— Thoroughly 

one has to exert some force to move soak the pieces of wood in a strong 
the fork in it. Anything as tliiu as solution of sulphate of iron ; then lay 
ordinary cream, or fluid enough to run j them, after they are dry, in lime- water, 
when the cup is inverted, is not eo : This causes the formation of sulphate 
good in preparing a finemountant free ! of lime, a very insoluble salt, in the 
from lumps. Now get ready some ab* I wood. The rapid destruction of the 
solute ly boiling water. lift the vessel ; labels by the weather is thus prevented, 
straight off the tire or gas, and four a Bast, mats, twine, and other substances 
thin stream into the starch, stirring used in tying or covering up trees and 
briskly with the fork. TbesUrchwill plants, when treated in the same 
gelatinise or “jellify,” becoming semi* manner, are similarly preserved, 
transparent. Add the water until the Wooden labels, thus* treated, have 
mixture k rather thinner than you been constantly exposed to the weather 
would care to use it when cold, and ; during two year* without being affected 
stand aside to cool. The contents | thereby. 

should not be stirred up during cooling. Writing on 01***.— Warm the 
As soon as the mass has fallen to the ■ glass to 120M40 0 P., until vapour is 
ordinary temperature, a skin will be ; no longer deposited. Then bathe the 
seen on the surface of the paste. Take ! surface with the following* varnish, 
this off with a spoon, and the mountant j moving the plate as when applying 
is ready for use. j collodion in photographic work. The 

Label Paste. — A good strong , varnish consists cl 80 grams 95 per 
paste is made by soaking glue in cent, alcolwl, 5 grams mastic in sheets, 
vinegar, then heating it to boiling and 8 grams dammar. The solution 
point and adding flour to a suitable is made in a firmly corked bottle on 
thickness. It docs not decompose and the water-bath, and then filtered. This 
is very adhesive. varnish is very hard, brilliant and trains- 

Label Varni*h.-(1) One of the parent, Drawingsincommonorlndian 
beet label varnishes is the following ink can be made on this surface ; after 
completion, a thin layer of gum is 
Sandarec (in ooarae powder) 100 parts added. This method can be used for 
Mastic „ „ 40 „ j marking bottles, designs for projecting 

Cbpsiba , , 15 „ j on a screen, or for photographic 

Venice turpentine t . HO M i purposes, 
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exposing the signatures to the vapours 
of hydrochloric acid. 


miy mOtau.—k fluid hu re- piece of pumice moiifened' with con- 
cently been introduced into commerce, centra ted hydrochloric acid The 
and can be used with an ordinary pen. 1 removal is facilitated by previously 

It consists of hydrofluoric acid, ammo- 1 fitnomtor r.h* *iL 

nium fluoride, and oxalic acid, and is 
thickened with barium sulphate. A 
better ink is obtained as follows: 

Equal parts of the double hydrogen 
ammonium fluoride and dried precipi- 
tated barium sulphate are ground 
together in a porcelain mortar. The 
mixture is then treated in a platinum, 
lead, or gutta-percha dish with fuming 
hydrofluoric acid, until the latter 
ceases to react. (‘ Dingl. Polyt.’) 

Plant Label*. — (1) In trans- 
planting spring shoots, as well as in 
sowing seeds, the gardener often feels 
the need of a convenient label, that will 
witlistand the rain and not get soiled 
with the mud. A writer in the Ger- 
man ‘ Diamond’ recommends the use of 
glass tubes, in which the paper label* 
can be slipped, and the tube corked or 
sealed. The tube* should be 8 in. long 
and have an interior diameter of } in., 
and be made of quite thick glass. For 
house plants and conservatories, elegant 
label* can be made from wider and 


shorter tube*, open at both ends, one 
being dosed with a cork, from which 
the label is suspended by a thread or 
wire passed through the cork, the 
other end being used to hang the tube 
on a branch of the tree or shrub. 

Writing on Metal*.— Take 1 lb. 
nitric acid and 1 ox. muriatic acid. 
Mix and shake well together, and it is 
ready for use. Cover the plate you 
wish to mark with melted beeswax ; 
when cold, write your inscription 
plainly in the wax clear to the metal 
with a sharp instrument. Then apply 
the mixed adds with a feather, care- 
fully filling each letter. Let it remain 
1-10 hours, according to the appear- 
ance desired, throw on water, which 
stops the process, and remove the 
wax. 


Removal of Sscaustic 
Letter*. —The signatures, letters, 
numbers, etc., upon porcelain vessels 
may be removed without injury to the 
glaring, by protracted polishing with a 
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Laboratory Apparatus. 


(And m Cdoehts, Dretnuso akd 
Dbtzkq akd Evaporating.) 

Wirt Apparatus for Laboratory Ute. 
It is my purpose to bring to the notice 
of the reader several new as well as 
some well-known formB of laboratory 
appliances made of wire ; and while I 
am conadouB that this subject is by no 
means exhausted, I believe that the 
few examples of wire apparatus for the 
laboratory given in Figs. 23 and 24 
will not only be found useful, but will 
prove suggestive of other thing* equally 
as good. I have found wire invaluable 
for these and kindred purposes, and 
have often made pieces of apparatus in 
the time that would be required to 
order or send for them, thus saving a 
great deal of time, to say nothing of : 
expense, which is no considerable item 
in matters of this sort. 

It is perhap* unnecessary to describe j 
fully in detail each article represented, ; 
as an explanation of the manipulations 1 
required in forming a single piece will 
apply to many of the others. , 

For most of the apparatus shown, 
some unoxidisahle wire should be se- 
lected, such as bra® or tinned iron, 
and the tools for forming tbeee articles 
of wire oousist of a pair of cutting 
pliers, a paired flataod a pair of round- 
nosed pliers, a few cylindrical mandrels 
of wood or metal, made in different 
sizes, sod a small bench vice. Any or 
all of the articles may be made in dif- 
ferent sixes, and of different sixes of 
wire for different purpose*. 

A shows a our of binged tongs, 
which are useful for handling cools 
about the furnace, for holding a coal or 
piece of pumice for blowpipe work, and 
for bolding huge test tubes and Saaks, 
when provided with two notched corks, 
Tfi shown in B and 0. Theeetoogiare 
made by first winding the wire of one 
half around the wire of the other half 
to form the joint, then bending each 
part at right angles, forming on one 
end of each half a handle, and upon 


Apparatus. 

the other end a ring. By changing the 
form of the ring end the twigs are 
adapted to handling crucibles and 
cupels and other thing* in a muffle. 

construction of* whielTwfll be fully 
understood without explanation. It 
may be said, however, that the circular 
spring at the handle end is formed by 
wrapping the wire around any round 
object held in the vice ; the rings at the 
opposite end are formed in the same 
way. The best way to form good 
curves in the wires is to bend them 
around some suitable mandrel or form. 

D shows a spring damp for bolding 
work to be soldered or cemented. It 
may also be used as a pinch cock. 

K represents a pair of tweezers, 
which should be made of good spring 
wire flattened at the ends. F is the 
clamp for mounting microscope slides, 
and for holding small objects to be 
cemented or soldered. G is a pinch 
cock for rubber tubing; its normal 
position is closed, as in the engraving, 
but the end a is capable of engaging 
the loop b, so u to hoid the pinch cock 
open. H shows a clamp ur pinch cock 
having a wire e hooked into an eye in 
one side, and extending through an eye 
formed in the other side. This wire 
is bent at right angles at its outer end 
to engage a spiral d, placed on it and 
acting as a screw. The open spiral is 
readily formed by wrapping two wire* 
parallel to each other on the same 
mandrel, and then unscrewing one 
from the other. The handle will 
of course be formed by aid of pliers . 
I show* still another form of pinch 
> oock. It is provided with two thumb- 
1 pieces, which are proved when it is 
• desired to open the jaw*. K is a tripod 
| stand, formed by twisting $ wires 
| together. This stand is used for sup- 
j porting various articles, such aa a sand 
| oath or evaporating dish, over a rai 
dame. It it also useful a supporting 
charcoal in blowpipe work. 

L shows a stand adjustable as to 
height for supporting the beak of a 
I retort, or for bolding glass conducting 
or condensing tubes in an inclined post- 
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tion. The retort or 'filter stand, re- 
presented in M, is shown clearly 
enough to require no explanation. 
Should the friction of the spiral on 
the standard ever become so slight m 
to permit the rings to slip down, the 
spirals may be bent laterally, so as to 
spring tightly against the standard. 

N shows an adjustable test tube holder, 
adapted to the standard shown in M, 
and capable of being turned on a pecu- 
liar joint, so as to place the tube in 
any desired angle. The holder con- 
sists of a pair of spring tongs, having 
eyes for receiving the notched cork, 

• as shown in 0. One arm of the tongs 
is corrugated to retain the (damping 
ring in any position along the length 
of the tongs. The construction of the 
joint by which the tongs are supported { 
from the slide on the standard is 
clearly shown in 0 a. It consists of 
two spirals fj A, the spiral A being made 
larger than the spiral p, and screwed 
over it, as shown in 0. This holder is 
very light, strong and convenient. 

P represents a holder fora magnifier, 
which has a point/ 1 , similar to the one 
just described. The slide 1- is formed 
of a spiral bent at right angles and off- 
set to admit of the two straight wires 
passing each dther. This holder may , 
be used to advantage by engravers and 
draughtsmen. Q shows a holder fora 
microscope condenser, the difference 
between this and P being that the ring 
is made double to receive an unmounted 
lens. 

R shews a Bunsen burner, formed of 
a common burner, liaving » surrounding 
tube made erf wire wound in a spiral, 
and drawn apart near the top of the 
burner to admit the air, which mingles 
with the gw before it is consumed at 
the upper end erf the spiral. 

8 represents* connector for electrical 
wires, which explains itself. The part 
with a double loop mgy be attached to 
a fixed object by means of a screw. 
Another electrical connector U shown 
in T, one part of which consists of a 
spiral having an eye formed at each 
end for receiving the screws which 
f*t*a it to its support, the other part 


is simply a straight wire haring an eye 
at one end. > The connection is made 
by inserting the straight end in the 
spiral. To increase the friction of the 
two parte, either of them may be 
curved more or lew. 

A microscope stand is shown in U. 

The magnifier is supported in the ring 
o. The ring p supports the slide, and 
the double ring q receives a piece of 
looking-glass or polished metal, which 
serves as a reflector. 

V shows a set of aluminium grain 
weights in common use. The straight 
wire is a 1 gr. weight, the one with a 
single bend is a 2 gr. weight, the one 
having two bends and forming a tri- 
angle is a !i gr. weight, and so on. W 
,and X are articles now literally turned 
out by the million. It is a great con- 
venience to have one of these inexpen- 
si vc little corkscrews in every cork that 
is drawn occasionally, thus saving tbe 
trouble of frequently inserting and re- 
moving the corkscrew. The cork puller 
shown in Y is old and well known, but 
none the less useful for removing corks 
that have been pushed into the bottle, 
and for lidding a cloth or sponge for 
cleaning tubes, flasks, etc. 

Z shows a stand for test tubes. The 
wire is formed into series of loops, and 
twisted together at r to form leg*. A 
very useful support for flexible tubes 
is shown in J. It consists of a wire 
formed intoa loop, and haring it* ends 
i bent in opposite directions to form 
| spirals, A rubber tube supported by 
! this derice cannot bend *o short as to 
! injure it. Most of the articles de* 
j scribed above may be made to the beat 
1 advantage from tinned wire, as it 
! pofweeaee sufficient stiffness to spring 
I well, and at the same time is not sc 
! stiff as to prevent it from being bent 
into almost any desired form. Besides 
j this the tin coating protect* tbe wire 
; from corrosion, and gives it a good * 
| appearance. (Geo. M, Hopkins.) 

Liebig C* n denser, —'nda oon* 

| denser (Fig. 2fi) is much more com- 
! pact, and is equally as effective as tbs 
i ordinary term. Much valuable spot 
I braved, which the chemist may urate 
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better advantage. aba tube about j vapours condensing in c, and running 
‘if in. diameter, and 3(^2^ in. long, i j book ; so little surface u exposed to 
is a tube 1| in. (Uwneter, closed at the ' the cold atmosphere and oork conneo* 
upper end. This tub >• is fitted to the tion. The vapours condensing in b run 
lar^e tube by a thick heavy oork soaked down the wall* of the tube, and are 
in melted paraffin. The tube r, which completely delivered by the 
reaches nearly to the bottom of the tube d. 

condenaer, serves as an inlet for cold This condenser is admirably adapted 
water, and /the outlet for the heated for the distillation of nearly all liquids 
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water. The tube ^connected with the of low boiKng-pointe, which do not 
flask g, carries the hot vapours to the , form explosive vapours, to ootne in con- 
coodeooer, where they are condensed I tact with the flame under the flask 0 . 
and delivered by the tube d to anv I However, highly volatile liquids like 
suitable receiver. The tube c, which the ether* may be safely distilled by 
is connected with a cork to the con- screening the receiver from the heat of 
denser, should pass up 2-3 in. beyond the flame, and by connecting with the 
the cork to prevent the condensed receiver a safety tube delivering the 
vapours from passing back into the re- vapours escaping out of a window, or 
tort flask. through a partition into an adjoining 

If property constructed this oon* room, 
denser is very effective. Very little I usually employ as a safety coo* 
will be experienced by the neotiou, in the distillation of highly 
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bottle, .In the third hole is placed a 
glass tube bent. at an angle to keep 
out dust. On filling the flask from ' 
the reservoir— the flow being stopped 
by a pinch cock— the water is started 
by suction from below, and the stream 
through the nozzle can be regulated or 
stopped at will by a pinch cock placed 
conveniently to the hand, the height of 


which is sustained by the syphon. 


volatile and combustible liquids, a tube 
connected with the receiver, the ex- 
treme end of which dips under mer- 
cury, covered with a layer, 1 in. deep, 
of oil of a suitable character. This 
arrangement I have found perfectly 
safe; any escaping vapoura are ab- 
sorbed by the oil. (Chaa. B. Gilson.) 

Safety Valve for Extraction 
Apparatus (Fi$, 20).— Used very 
successfully when it is desirable to run 
the extraction for some hours, at 
the same time the attention being 
devoted to other work. The tube 
a ie connected with the Liebig as 
shown, and with the flask 6, which 
is loaded with mercury, and im- 
mersed in a vessel of cold water, 

Another tube passes from b into 
e, which is partly filled with mer- 
cury and oil. This apparatus ia 
perfectly safe, as any vapoura of 
the ether or benzine, which may 
not become condensed in the 
Liebig and flask A, will surely be 
absorbed by the oil in c. I have 
run this apparatus continuously 
for 24 hours, and have scarcely 
been able to detect even the siuell 
of ether at c . I have no fear of 
accidents, even with high heat 
fromaBunaen burner, when these 
precautions are taken. (Chaa B. 

Gibson.) 

Wash. - Bottle. — By this 
simple device (Kg. 27) the wash- 
ing of precipitates and the cleans- 
ing of vessels used in the process 
of analysis, which before required 
the use of the ordinary wash- 
bottle, can now be done with 
much more facility and in a 
shorter time. It consists essen- 
tially of a thin glass flask C, 
placed about 3 ft. above the 
level of the working desk, and 

? t0pper ' I A BuMen burMr Hia pUc«d under- 
hol “ l “ u ft » n«ta the flask, end the inter can he 
} ,b * ® < or with robber : beaded when it ia so desired. Hot 
SKl d “P endlng , t0 H? ** i water a. well sa cold cu thus be used 
and ending m a glass nonle, Connec- in treating precipitate. Other aolu- 

»tZ£°ffih * V"” 01 *. ^ ! tinner he employed equally a. well 
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stopjw with « reservoir botUe A, 
placad above the top of the #aah* 


m water. (See bottle P.) 

The advantages of this system are 
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1. The saving- of much time and 
consequent labour attending the me 
of *n ordinary wash-bottle, especially 
where several analyses are carried on 
at the aune time, the exertions re- 
quired by the month And lungs being 
thereby avoided. 

2. No air exists in the tube, as in 
an ordinary wash-bottle, and conse- 
quently the full force of the liquid is 
utilised immediately. 

3. When used with a wash solution 
of ammonia water, no trouble is experi- 
enced with free ammonia, which ordi- 
narily is quite hurtful to the mouth 
and eyes. 

The large bottle E with the accom- 
panying tube shows a convenient ar- 


finish for table tope. The article did 
not give the author’s name nor the 
original source of the formula, but 
stated that the method was u used 
abroad. " Further acknowledgment 
cannot, therefore, be made. The for- 
mula was as follows 

1. Copper sulphate . . 1 part 

Potassium chlorate . 1 part 
Water 8 parts 

Boil until salts are dissolved, 

2. Aniline hydrochlorate . 3 parts 

Water 20 „ 

Or if more readily procurable 
Aniline 6 part# 

Hydrochloric acid . , . 8 „ 

Water . . * , , * iW „ 



rangement for bolding any solution 
and delivering thesame. (H.B. Battle.) 

IFafer-BofA, Percolator, and Still 
Combined.— Figs. 28-30, ihow Fen- 
ner’s combined apparatus which can be 
need as a water-hath, a percolator, a 
still, and evaporator, for making tinc- 
tures, fluid extracts, solid extracts, 
tnfusons, syrups, etc., and for dis- 
tilling, evaporating, etc. 

A a Acid-proof Paint for La- 
boratory Tablet and Benches, 
etc*— Three or four yean ago the 
writer saw m a pharmaceutical journal 
(McralFs ‘ Report *)a formula for a black 


By the use of a brush two coats of 
solution No. 1 are applied while hot ; 
the second coat as soon as the first is 
dry. Then two coats of solution No. 
2, and the wood allowed to dry tho- 
roughly. Later a coat of raw linseed- 
oil is to be applied, using a cloth 
instead of a brush, In order to get a 
thinner coat of the oil. 

The writer used this method upon 
some old laboratory tables which Lad 
been finished in the usual way, the 
wood having been filled, oiled, tad 
varnished. After scraping off the 
varnish down to the wood, the solu- 
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turns were applied, and the result was 
very satisfactory. 

After some experimentation, the 
formula was modified without materi- 
ally affecting the coat, and apparently 
increasing the resistance of the wood 
to the action of strong acids and al- 
kalies. The modified formula fol- 
lows 

1. Iron sulphate ... 4 parte 

Copper sulphate . . 4 „ 

Potassium permanganate 8 „ 
Water, q.s 100 ,, 

2. Aniline 12 parte 

Hydrochloric acid . . 18 „ 

Water, q.s. . . .100 „ 

or 

Aniline hydrochlorate. 15 
Water, q.s 100 , , 

Solution 2 has not been changed, 
except to arrange the parte per hun- 
dred. 

The method of application is the 
same, except that after solution No. 1 
has dried the excess of the solution 
which lias dried upon the surface of 
the wood is thoroughly rubbed off 
before the application of solution No. 
2. The black colour does not appear 
at once, but usually requires a few 
hours before becoming ebony-black. 
The linseed-dil may be diluted with 
turpentine without disadvantage, and 
after a few applications the surface 
will take on a dull and not displeasing 
polish. The table tops are easily 
cleaned by washing with water or auda 
after a course of work is completed, 
and the application of another coat of 
oil puts them in excellent order for 
another course of work. Strong acids 
or alkalies when spilled, if soon wiped 
off, have scarcely a perceptible effect. 

A slate or tile top is expensive not 
only in its original cost, but also as a 
destroyer of glassware. Wood tops 
when painted, oiled, or paraffined, have 
objectionable features, the latter espe- 
cially iu warm weather. Old table 
tops after the paint or oil is scraped 
ofl down te the wood take the above 
finish nearly as well as the new wood. 
(Pierre A. Fish, in the ‘American 
Journal of Applied Microscopy. ) 


LacqCers AND 
Lacquering. 

(See aim Bronzing, Japans and 
Japanning, and Papier MachI) 

When properly lacquered, brass work 
will retain ite colour, and resist the 
action of the atmosphere for a long 
time ; hence the necessity of always 
lacquering work which should retain a 
good appearance. The process is rather 
I difficult to execute on large surfaces, 
where the amateur will find the lacquer 
continually getting a Bineary look. Be- 
fore applying the lacquer, the brass 
must be heated to a certain degree, 
and the difficulty is to know the exact 
degree best suited to the jiarticular 
lacquers and materials used, and the 
effect to be produced ; but for general 
trade purges the heat of boiling water 
(21 2 P F.) is ordinarily worked to. 

A camel-hair brush is used to lay on 
the lacquer with, after the articles are 
heated ; be careful not to touch the 
bright surface with anything that will 
stain it, and lay on the lacquer as 
thinly as possible to prevent smears. 
If the work is too hot it will burn the 
lacquer, and if too cold it will not set 
hard. Small thin articles part with a 
laige proportion of their heat in laying 
on the Ucquer, but bulky work is com- 
paratively unaffected ; so small articles 
must be made somewhat hotter than 
large before lacquering. Only expe- 
rience will enable anyone to judge cor- 
rectly. 

Lacquer is so called because it con- 
tains gum lac, either shellac or seed 
lac. Seed lac is the original form of 
the gum or resin ; after being purified 
it is moulded into thin sheets, like 
shell, and hence is called shellac. 
Shellac is frequently bleached so at to 
become quite white, in which state it 
forms a colourless solution. Bleached 
shellac is never as strong as the gum in 
ite natural condition, and unless it be 
fresh it neither dissolves well in alcohol 
nop does it preserve Any metal te which 
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it may be applied. There are many • the second yellows the varnish ; whQu 
recipes for good lacquer, but the success j a mixture of the two gives a pleafling 
of the operator depend cfuite as much orange, and various tints can be got 
upon skill as upon the particular recipe . by suitable mixtures, 
employed. The metal must be cleaned ; Small circular work, after being well 
perfectly from grease and dirt, and in i scoured, and burnished (if necewajy), 
laoquwing new work it is always best ' is beat lacquered in .the lathe. The 
to lacquer as soon after polishing as work should be slightly warmed over 
possible. Old lacquer may be removed a clear charcoal fire, or in a stove, and 
with a strong hot solution of potash or the laoquer applied very thinly with a 
soda, after which the work should be j soft camel-hair brush. A charcoal 
well washed in water, dried in fine beech brazier should be held under the work 
or boxwood sawdust, and polished with for a few seconds, after the application 
whiting applied with a soft bush. The of the lacquer, to prevent chilling, 
condition of the work, as to cle&nliness To lacquer a flat surface, clean care- 
and polish, is perhaps the most impor- fully by boiling in American potash 
tant point in lacquering. A tempera- : end water. Dip in hydrochloric acid, 
ture of about that of boiling water if it be desirable to heighten the oolour 
will be found right. The solution of ' of the brass ; wash well, firat in cold 
lac or varnish is coloured to suit the water, then in hot (removing any black 
requirements or taste of the user. muddinesfl with a tine brush), and dry 
Bras*. —In preparing brass for the ! in hot sawdust. When dry, burnish 
colourless or nearly colourless lacquer, if required. Place upon a flat iron 
the goods, after being pickled and plate, just lukewarm. Pass the laoquer 
washed, are either dipped for an in- quickly but evenly over the surface, 
stant in pure commercial nitric acid, by means of a rather large but fine 
washed in clear water, and dried in , camel-hair brush. Be careful not to 
sawdust ; or immersed in a mixture j |*us twice over the same spot, or a 
of 1 part of nitric add with 4 of water, ridge is almost sure to appear. Warm 
till a white curd coven the surface, at j the lower plate until the work is 
which moment the goods are with- quite dry. 

drawn, washed in clear water, and In proceeding to work it is best to 
dried in sawdust. In the first case, have the laoquer in a jar or pot with a 
the brass will be bright ; in the latter, stiff wire acroai the top, so that the 
a dead Sat, which is usually relieved brush can be drawn across it to take 
by burnishing the prominent parts, off surplus lacquer. Tins aids in 
Then the goods arc dipped for an getting the best quantity of material 
instant in commercial nitric acid, and on the brush, but it is necessary to 
well washed in water containing argoi, keep the wire clean or the brush may 
to preserve the colour till lacquered, j gather up thickened pieces. The 
and dried in warm sawdust. This j metal work must not be made too hot 
latter ts not necessary, if the work is ! or the lacquer will scorch or disoolour. 
to he finished at once. So prepared, A* a rule the beat am be judged by 
the goods are heated on a plate and Doticing when the sweat or vapour 
varnished. The varnish used is one clean off. When a rich or thick effect 
of spirit, consisting, in its simple is desired it is best to put on successive 
form, of 1 oz. shellac dissolved in thin coats, warming between each, 
1 pint alcohol. To this simple varnish rather than applying a thick coat at 
•re added such colouring substances as once. The brush cannot be applied 
red senders, dragon's blood, and an- to> lightly. Km* different desses of 
natto, Mpnrtmg richness of colour, work there should be prepared suit- 
IV lower the tone of colour, turmeric, able clipa or holders, so that the work 
gamboge, saffron. Cape alow, and sand- can be turned round, while held in the 
areeh are used The find groupreddens, left hand, without fingering it In 




31 


LaWEB m : Preparing Bragg for. 

event of the work being made too hot bright effect on the brass that fa so 
and the lacquer becoming discoloured, desirable, ‘ It is an ‘excellent mix* 
it can be removed at once with spirit, or tore. As with other dipping adds the 
by the process adopted in re-ladquer* articles must be washed, dried, and 
ing (described lata*). As previously finished as quickly as possible. Dip 
mentioned camel-hair brushes are ping add, if left too long on the Burface, 
used, and a good brush goes far to- or if the article is immersed in it too 
wards producing good work. They long, receive a dead or matt surface, 
are flat brushes, and when necessary This is sometimes desirable in mstru- 
m uneven edge can be trimmed, with ment work; 
a sharp knife, on a board. Should For removing old lacquer, when 
the brush be allowed to get hard, it nothing else is available, common 
can be softened by wanning it and washing soda may be used. Make a 
then dipping it in the fluid lacquer, very strong solution, and boil the 
Rt-lacpuring.—AB the name im- articles in this. It will take quite 
plies this process is to renew the 1 hour's boiling, whereas with caustic 
gurface of articles which have already soda about half this time will suffice, 
received a coat of lacquer. It is work If time will admit, Mid it is convenient, 
for which there is a large demand, ss the goods can be simply put into a 
lacquered metal goods, if much used hot strong solution of washing soda 
or exposed, become shabby and ill* and left there all night, or, say, 12 
looking. This effect, in the case of hours. In each case the lacquer will 
door-furniture and cheap domestic be removed, or will come off very 
fittings, is hastened and largely due ' quickly with a brush. When the 
to poor quality of work in the first ; goods have become blackened in places 
instance. j (usually where the old lacquer is worn 

The first process is to remove the old | off), or, in fact, whenever the brass 
lacquer, for re-laoqueringon the top of j appears to be discoloured, the articles 
old lacquer is never a success, even if j must be re-polished before they are 
the old surface is made to look clean dipped and lacquered. For the worst 
first. For thoae who prefer making | parts the finest emery cloth or flour 
a pickle for Ahfa purpose, make a I emery may be used (though in some 
strong lye of wood ashes and strengthen , cases a smooth file has to do a part 
this with soap lees. Boil the mixture first), then follow with rotten-stone or 
and on putting in the goods the old crocus and oil. Next rub with a clean 
lacquer will qurcklv com* off. Wash soft cloth to remove all oil, and finally 
in clean water and dry well. Have nib over with dry powdered rotten- 
ready another dipping acid or pickle stone. When convenient, the surface 
of aquafortis (commercial or common may be burnished with advantage, 
nitric add) with water. Dip the goods This would be the case with round 
in this, then immediately wash in clean knohe if a lathe is available, 
water, dry well and rub bright with a The Prqnmtion of Dtad or Matt 
leather. The lacquering is now done Dip for Brau .— The dead dip is the 
as with new goods. one which is used to impart a satiny 

An improvement on the plain nitric or crystalline finish to the surface* of 
acid and water dipping bath is to mix ornamental brass article?. The bright 
together sulphuric tod (strong), 10 dip gives the smooth, shiny, and per- 
parts ; red fuming nitrous add, 5 parts ; fectly even surface, but the dead dip 
water, 5 puts. Jfix in the open air, as produces a surface which is meet 
a suffocating gas fa given off. When beautiful. When properly done there 
fuming has ceased, the mixture can be is just enough life to it to give apleas- 
Rtirred (using a wooden or glass stirrer) ing appearance, but yet not sufficient 
and is ready forme. This and similar to give false light reflections like a 
dipping baths fa |o produce the gold- highly-polished surface. It fa by far 
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the most pleasing of any dip finishes, Take 1 gallon of yellow aquafortis 
and can be used aa^a base for many (38°), and place in a stone crock, which 
gecoudary finishes. ' is surrounded with cold water. The 

Concisely spiking, the dead dip is cold water is to keep the heat, which 
a mixture of oil of vitriol (sulphuric is formed by the reaction, from evapo* 
acid) and aquafortis (nitric acid) in rating the add. Now add metalbc 
which there is enough sulphate of zinc zinc in small pieces at a time until the 
(white vitriol) to saturate the solution, add will dissolve no more. The zinc 
It is in the presence of the sulphate of may be in any convenient form— sheet 
tine that the essential difference be- dippings, lumps, granulated, or any 
tween the bright and the dead dip other shape which is such that it may 
exists.* Without it the perfect dead be added little by little. If all is 
or matt surface cannot be obtained. added at once, the action is so violent 
The method generally practised in that it will boil over. When the add 
making up a dead dip is to add the will dissolve no more zinc, it will be 
sulphate of zinc to the mixed adds j found that some of the add has evapo* 
(sulphuric and nitric) so that some re* ; rated by the heat, and it will be 
mains uudisaulved in the bottom of j necessary to add enough fresh add to 
the vessel. At first thought this ; make up to the original gallon. When 
would seem satisfactory, but Upon this is done, add 1 gal. of strong oil of 
giving it further consideration it will vitriol. The mixture should be stirred 
be found that the sulphate of zinc 1 with a wooden paddle while the oil of 
occurs in small crystals haring the vitriol is being added, 
appearance of very coarse granulated As the sulphuric acid is being added, 
sugar. These crystals readily settle it will be noticed that the solution 
to the bottom of the vessel and do not begins to grow milky, and finally the 
do the work of matting which U re- whole has the consistence of thick 
quired of them. If they are finely pul- cream, This is caused by the sul* 
verised, the dip is slightly improved, phuric acid (oil of vitriol) precipitating 
but not as much as is frequently de- out the sulphate of zinc. Thus the 
tired. It is impossible to jmlverise very finely-dirided precipitate of sul- 
such material to a fineness that will phate of tine is formed! If one detires 
do the desired work. The use of sul- to use known quantities of acid and 
phate of tine, then, leaves much to be j tine the following amounts may be 
desired. i taken : oil of vitriol, 1 gal. ; aqua- 

Themost modern method of making fortis (3fi°),"l gal. ; metallic zinc, 0 ot. 
up the dead dip is to produce the sul- In dissolving the tine in the aqua- 
phate of tine directly in the solution forth it is necessary to be sure that 
and in the precipitated form. It is none remains undissolved in the bot- 
weli known that the most finely tom, as this would spoil the results, 
divided materials are those which are The dead or matt dip is used hot, 
produced by precipitation, and in the and, therefore, is kept in a stone crock 
dead dip it is very important that the surrounded with hot water, To use 
sulphate of tine which is in it shall be it, the articles to be matted are 
in a finely divided condition, so that jxvlhhed and cleaned in the usual 
it will not immediately settle to the manner, and the dip thoroughly stirred 
bottom of tite vessel. If the sulphate with a wooden poddle so as to bring 
is [precipitated as subsequently desired up the sulphate of tine which hae 
it will be produced in the very finest ; settled to the bottom. Now dip the 
kind of a precipitate, so that when it | work in the solution and allow it 
is mixs& 3 rith the acids it will not I remain until the requisite matt is ob- 
setti* fiepedktely. The method of tained, This is a point which can be 
sulphate of zinc directly learned only by experience. When 
in fljflintinn is as Mows the brass article hi first introduced, 
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there is a rapid action on the surface, difficulty, is found in producing the 
but in a few seconds this slows down dead dip, if 4 the» solution is made up 
so that there is scarcely any. Now properly j but to have to match what 
remove the article and rinse and is on a sample that has been submitted 
immediately dip into the usual bright is one that teste the skill of a dipper 
dip. This is necessary for the reaeon more than anything else. The only 
that the dead dip produces a dark way that it cao be done is to “cut and 
coating upon the surface, which, were try,” and add aquafortis or oil of 
it left on, would not show the real vitriol as the case requires, 
effect or the colour of the metal. The The dead or matt dip can be used 
bright dip, however, removes this and only upon brass or German, silver, 
exposes the true dead surface. In other words, only on alloys that 

The usual rule for making up the contain zinc. The best results are 
dead dip is to use equal parts of oil of obtained from yellow brass high in 
zinc. (‘Brass World.’) 

Heating.— A lacquering stove can 
be very readily made. If it is to 
be heated by solid fuel it is simply a 
cast-iron plate laid over a brick-built 
fire-box, a flue being made to come 
necessary to add more zinc, as it never ! under the plate (like the flue beneath 
requires it, on account of a little going J the hot-plate of a kitchen range)or not, 
into the solution each time anything according to the size of the plate. It is 
is dipped. After a while, however, a hot-plate in every sense of the word, 
the solution becomes loaded with cop- but its temperature is not made quite 
per salts, and should then be thrown j so high as that of a cooking stove, 
away, j As mentioned elsewhere the general 

A new dip does not work well, and temperature of metal goods to be lac- 
will not give good results when used queredisthatofboilingwater(212°F.), 
at once. It is usual to allow it to re- j but, as a rule, the operator judges the 
main overnight, when it will be found j heat by touching the goods, as the ap- 
to be in a bettef working condition in ; plication of a thermometer is not easily 
the morning. A new dip will fre- i done, 

quently refuse to work, and the I For gas heating, a wrought-iron plate 
addition of a little 
water will often start 
it The water must 
be used sparingly, 
however, and only 
when necessary. 

Water; as a usual 
thing, spoils a dead dip, 
and must be avoided. 

After a while it may 
be necessary to add a Fro. 31 . 

little more aquafortis, 

and this may be introduced as desired, is used, just thick (stiff) enough to 
Much care u needed in working the dead i properly carry the articles that are 
dip, and it is something that requires being treated, ^m. plate is custom- 
constant watching and experience, if arily used, This can be bent up in 
uniform results are to be obtained, the form of an enclosed box, as Fig. SI, 
The chief difficulty in working the dead or it may be a plate with its edge# 
dip is to have to match a given article turned down and provided with a short 
which k brought to the dipper. No leg at each corner, The enclosed box 
3 b 



vitriol ana aquarorus, as juut de- 
scribed : but these may be altered to 
suit the case. More oil of vitriol gives 
a finer matt, while a larger quantity 
of aquafortis will give a coarser matt. 
When the dip becomes old it is uu- 
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form is beet, as admitting of the least 
escape and waste of «heat from the 
burner or burners. In either case some 
sort of stand would be required to bring 
the plate up to working level, either a 
table (with some Band or silicate cotton 
cm it if it is a wooden table), or an 
angle-iron frame with legs. The sue 
of the lacquering stove or plate might 
be, for medium requirements, 3 ft. by 
2 ft 6 in. by 6 in. deep (high). For 
heating purposes a concentric triple or 
quadruple ring burner (a form of ring 
burner with three or four rings within 
one another, each controlled by a sepa- 
rate tap) might be used, this form of 
burner admitting of the heat being 
regulated to the work. If the whole 
of the plate Bhould be required at full 
heat, it would be desirable to have two 
burners for a plate of the size given 
above. If it can be arranged that the 
burners be drawn out of the enclosed 
area for lighting, the possibility of 
accidents will be avoided. 

In dealing with tubes it is usually 
found most convenient to give the 
required heat either by filling them 
with boiling water (with corked ends), 
or letting steam blow through them. 
Small articles like screws, nail heads, 
etc., can be inserted in a piece of card* 
board and a number done at once. The 
lacquering must be done as quickly as 
possible after polishing, otherwise the 
surfaces will become air-tarnished and 
not give the best results. If the lac- 
quering cannot be done at once, the 
polished goods can be protected by 
smearing over with oQ, or be kept 
under clear pure water, or wrapped 
closely in cloths. Before lacquering 
the oil or water must be very carefully 
removed and the goods well rubbed 
with dry whiting. 

Lacquer* for Bra**.— It may 
be briefly said at the outset that 
fluid lacquer consists of shellac and 
alcohol (methylated spirit), approxi- 
mately | lb. of shellac to 1 gallon of 
spirit. The lac dissolves in the spirit, 
the mixture being agitated occasi on a ll y, 
no heat bong nettled. When dissolved 
the clear part is poured off and is ready 


for Bra®. 

for use, but if not sufficiently clear it 
is filtered through paper. In some 
lacquers a resin is introduced, the 
quantity of lac being reduced accord- 
ingly. Colouring matters are nearly 
always added to afford an enriched 
effect. 

The following seven recipes are a 
list of what may be termed ordinary 
lacquers for dipped brass 

(1) Seed-lac, dragon’s blood, an- 
natto, and gamboge, each 4 oz. ; 
saffron, 1 os. ; wine spirit, 10 pints. 

(2) Turmeric, 1 lb. ; annatto, 2 oz. ; 
shellac and gum juniper, each 12 oz. ; 
wine spirit, 12 pints. 

(3) Seed-lac, 6 os. ; dragon's blood, 
40 gr. ; amber and copal triturated in 
a mortar, 2 oz. ; extract of red Sanders, 

I dr. ; oriental saffron, 36 gr. ; coarsely 
powdered glass, 4 oz. ; absolute alcohol, 
40 oz. This is very good. 

(4) Seed-lac, 3 oz. ; amber and gam- 
boge. each 2 oz. ; extract of red Ban- 
ders, \ dr. ; dragon’s blood, 1 dr. ; 
saffron, } dr. ; wine spirit, 2 pints. 

(5) Turmeric, 6 dr. ; saffron, 15 gr. ; 
hot alcohol, 1 pint. Strain the tinc- 
ture and add— gamboge, 6 dr. ; gum 
sandarach and gum elemi, each 2 oz. ; 
dragon’s blood and aeed-lac, each 1 oz. 

(6) Alcohol, 1 pint ; furmeric, 1 oz. ; 
annattoand saffron, 2 dr, each. Agitata 
frequently for a week, filter into a clean 
bottle, and add seed-lac, S oz. Let 
stand, with occasional agitation, for 
about 2 weeks, 

(7) Gamboge, } oz, ; aloes, oz. ; 
shellac (fine), 8 oz. ; wine spirit, 1 gal. 

Of the above No. 8 is the best lacquer 
for fine results, such as for optical 
work, microscopes, etc. 

If this lacquer comes off, either the 
metal was not clean when applied, or 
else it was put on cold. The metal 
should be heated to a point that the 
lacquer dries as fast as the brush 
passes over. Work is often spoiled in 
lacquering. Be sure and get the beet 
alcohol, and see that the things are 
sufficiently hot before putting on the 
tier ; heat after lacquering, and it 
stand will. Damp will affect the 
best lacquering. Circular things may 
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be done in the lathe, going quite alow, 
Mid working a good body by going over 
several times. 

Colouring Lacquer.— A very 
useful amount of information is af- 
forded by The Atlas Chemical Co. 
(Sunderland) relating to lacquers, as 
the basis is first described, then the 
methods of colouring as desired. It 
is as follows 

Plain Lacquer FortiuA,— 4 oz. san- 
darach, 12 oz, button shellac, 2 quarts 
alcohol (methylated spirits). Churn 
for twelve hours, then strain and settle. 
Decant the clear liquid in jars and cork 
or secure them soundly. 

Black Stain for above Vamith.— 
Dissolve 12 oz. of spirit black in 
1 gallon of methylated spirit, shaking 
frequently. This will take about two 
days. To 2 quarts of the varnish add 
| pint of this stain. 

Red Stain for abort Yamuh.—2 oz. 
dragon’s blotxi, 3 quarts of methylated 
spirit. Prepare as described with black 
stain. To 6 pints of the varnish add 
5 pints of this stain. 

Rote Stain for above FamwA— The 
same as the last, but to 6 pints of var- 
nish add only 2 pints of the red staiu. 

YeUow Gamboge Stain for abate 
PfflmsA.— 2 or. gamboge, 3 quarts of 
methylated spirit. Prepare as de- 
scribed for black stain. For Pale Gold 
Lacquer, to 6 pints of the varnish add 
H pints of gamboge stain and $ pint 
of red stain. 

Turmeric Stain for above Yamith. 
—4 oz. turmeric, 1 quart of methy- 
lated spirit. Prepare as described for 
black stain. For a Deep Gold Lacquer, 
to 5 pints of the varnish add 1 pint of 
turmeric stain, 1 pint of red lacquer, 
and 2 pints of red stain, 

All the stains take two or more days 
to make and should be left 24 hours, 
after the last shaking, to settle. The 
clear portion can be decanted into tins. 

The foregoing list is very useful in 
showing how the basis of ordinary lac* 
quers remain the same, while the 
various ingredients of the many re- 
cipes are chiefly to change the colour. 
Annette is also largely used for yellow i 


colouring, either with or without the 
addition of turmeric. 4 oz. of annatto 
to 1 quart of spirit is the customary 
proportion. Less or more makes the 
lacquer lighter or darker, Pulverised 
glass, when appearing in a recipe, is 
only added as & vehicle to assist (in the 
making) in carrying down impurities. 

Common Clear Lacquer .— French 
resin 7 lb., methylated spirit 1 gallon, 
castor oil ^ oz. , 

Green Lacquer— Gamboge 1 oz., 
elemi 1 oz., sandarach k oz., turmeric 
6 oz., shellac 5 oz., methylated spirit, 
1$ gallon. Digest, 

Lacquer for Bright Tin-mre. —Seed- 
lac 6 oz., methylated spirit 1 quart. 
Aniline colours to suit. Allow the 
mixture to stand about ten days, shak- 
ing it once a day or oftener. When 
ready strain tlirough fine muslin. 

As aniline dyes arc apt to fade, more 
permanent but less transparent colours 
may be used, when 'required, Buch as 
Prussian blue, carmine, gamboge, etc. 
These would be ground up in turpen- 
tine. 

Gold Lacquerg.—{1) Palelac, in 
grains, gamboge, dragon’s blood, and 
annatto, each 12$ oz. ; saffron, 3$ oz. 
Kach gum is dissolved separately in 
5 pints alcohol, and the annatto and 
saffron are separately infused in a like 
quantity of alcohol. The ingredients 
are mixed to form any particular tint 
desired. 

(2) Turmeric (ground), 1 lb. ; alco- 
hol, 2 gal. ; macerate for one week, 
strain by expression, and add gamboge, 
1$ oz, ; pale shellac, f lb. ; gum san* 
darach, 3J lb. Strain, and add tur- 
pentine vernish, 1 qt. Other lacquers 
are prepared in a similar way from 
alcohol and shellac, a solution of the 
colouring ingredients, as dragon’s 
blood, gamboge, etc., being kept on 
hand, and added to produce any re- 
quired tint. 

(3) 2 parts Beed-lac, 4 sandarach, 
4 elemi, 40 alcohol, Alcoholic solu- 
aions of gamboge and dragon’s blood, 
orfuchain, picric acid, Martin’s yellow, 
and coralline, are separately prepared, 
and added to the above in quantities 
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ascertained by trial f to impart the 
desired colour. To remove the mark a 
left by the brush, and to impart lustre, 
the varnish, after drying, ia polished. 
This is effected by first rubbing with 
powdered pumice and water, and next 
with an oiled rag and tripoli, until the 
desired polish is produced ; the surface 
is afterwards dried with a soft linen 
cloth ; auy greasiness is removed by 
means of powdered starch, and the pro- 
cess is finished by rubbing with the 
hand. Great care must be taken that 
the surface to which varnish is ap- 
plied be free from grease or smoke, 
which prevents all oil-varnish from 
drying. 

(4) Turmeric, 1 dr. ; gamboge, 1 dr. ; 
oil of turpentine, 2 pints; shellac, 
5 ox. ; gum B&ndaraeh, 5 oz. ; dragon a 
blood, 7 dr. ; thin mastic varnish, 
8 oz. Digest with occasional agita- 
tion for 14 days in a warm place, then 
set aside to fine, and pour off the clear. 

(5) 1 lb. ground turmeric, 1J oz. 
ground gamboge, 3 lb. ground gum f»n- 
darach, 1 lb. ground shellac (bleached), 
2 gal. alcohol, 3 pints turpentine var- 
nish. Put the whole into a suitable 
vessel, cork close, ami agitate until 
dissolved. When ready, pour off the 
dear part carefully, and store in tins 
or glass bottle®. 

(0) 1 gal. methylated spirits of wine, 
10 oz. seed-lac bruised, and $ oz. red 
eanders ; dissolve and strain. 

(7) A gold lac, remarkable for its 
great hardness and beautiful colour, 
on being analysed by I)r. R. Kayser 
at Nuremberg, gave as its constituents 
picric acid and boracic acid. There- 
upon a clear shellac solutienwas mixed 
with picric acid and abou^f per cent, 
crystallised boracic acid, each being 
previously dissolved in alcohol, and 
Urn resulting lac possessed all the ad- 
vantages of the former one, 

(8) An imitation of Chinese gold 
lacquer may be prepared by melting 
2 parts oepal and 1 shellac until 
thoroughly mixed, and adding 2 parts 
hoi bowed oil. Then remove from the 
fire sod gradually add 10 parts ml of 
tarpestin* To colour, add gum gutta 


for yellow and dragon’s blood for red, 
dissolved in turpentine. 

Coloured Lacquer* for Bright 
Metal*.— These are prepared by 
making coloured resinates and diasolv* 
j ing the resinate in turpentine. The 
| colour of the resinate depends on the 
! nature of the salt used to precipitate 
the resin from the alkaline solution. 
The following procedure is typical of 
: preparing such resinates 

Dissolve s&nd&rach or mastic resin 
in a strong solution of potash by boil- 
ing it until no more resin can be dis- 
solved, then dilute the solution with 
water, and precipitate the resin from 
tho solution by stirring in a solution 
of acetate or sulphate of copper. The 
precipitate will be coloured green. 
Collect the precipitate in a filter, and 
wash it with water ; then dry it care- 
fully, and afterwards dissolve it in 
warm oil of tuq>entine. By using 
sulphate of iron— ferrous sulphate— 
a brown resinate is produced, whilst 
alum or sulphate of calcium will pre- 
cipitate the resin as a white body, 
Lacwtcr for Sted .— This can be pre- 
pared like a plain lacquer varnish, but 
with the addition of a little copal and 
resin. 1 quart methylated spirit, } lb. 
button-lac, 1$ oz. copal, 1 oz. medium 
resin. Digest. 

Lacquer for Bright Sted .— Spirits of 
wine 1 quart, mastic resin 8 oz., cam- 
phor 4 oz,, sandantch resin 12 os., 
gum elemi, 4 oz. Digest, filter, and 
use the issuer cold. More or less 
alcohol can be used, according to the 
conristenoe desired of the lacquer. 
Use this lacquer cold. No stoving 
required. 

Lacquer for . — Methylated 

spirit 3 quarts, shellac 21 os. Dissolve 
and filter, and add to the solution gum 
elemi 6$ oz., Venice turpentine 8 oz. 
Allow these mixture* to digest for 
some days in a warm place, then filter. 
Thin varnish may be coloured*# de- 
sired with the usual colouring materials 
Lacquer for Zinc.— (a) Methylated 
spirit 1 quart, gamboge 6 oz., annatto 
6 oz.. shellac 15 oz., seed-lac 16 oz., 
dissolved in 6 pints of alcohol. Digest, 
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and then add Venice turpentine 1 J oz. , 
dragon’s blood 1J oz., and allow to 
digest for a week before pouring off 
the clear fluid for use. 

(6) Shellac 8 oz., seed-lac 9 oz., 
gamboge 2 oz., annatto 2 oz., dragon’s 
blood A- oz., Venice turpentine $ oz. t 
methylated spirit 4J pints. The gam- 
boge and annatto should be digested 
in about a pint of the spirit, while , 
the shellac is put in the remainder. 
When dissolved, mix and add the tur- 
pentine and dragon’s blood. If kept 
in a warm place it will be ready for 
use in a few days. 

Zapvn Cold lacquers are well known 
in the metal trades, but their prepara- 
tion is not generally known. The 
following formulae, however, are the 
lines on which these celluloid var- 
nishes are produced: Mix together 
acetate of amyl 3 oz., acetone 3 oz., 
methylated sulphuric ether 3 oz., 
camphor 4 oz., and dissolve in the fluid 
1 oz. of celluloid. (‘ The Engineer.') 

Lacquer for Copper Goods .— Shellac 
5 oz., sandarach 5 oz., camphor 2 oz., 
mastic 3 oz., methylated spirit 14 oz. 

Lacquers for Wood (See also Japan- 
ninq),—A lacquer of great elasticity, 
perfectly supple and not liable to 
peel off, is made in the following 
manner; About 12 lb. oil varnish is 
heated in one vessel, and 3$ lb. quick- 
lime is put into 2J lb. water in 
another. As soon as the lime causes 
an effervescence, 5} lb. melted rubber 
are added. This mixture is stirred, 
and then poured into the vessel of hot 
varnish. The whole is stirred so as 
to be thoroughly mixed, then strained 
and allowed to cool, when it has the 
appearance of lead, When required 
for use, it is thinned with the neces- 
sary quantity of varnish, and applied 
with a brush, hot or cold— -preferably 
the former. This lacquer is useful for 
wood or iron, and for walla ; it will 
also render waterproof cloth, paper, etc. 

Tunbridge IfW— This is prepared 
in the following manner. The grain 
of the wood is filled with plaster of 
Paris and glue size. Aa a matter of 
course foe wood should be white, such 


as pine, chestnut, . lime, or holly. 
After filling up the grain, well paper 
the surface* smooth with glass paper ; 
no oil must be used on any account. 
If the appearance is not satisfactory 
when papered down, give another coat 
of glue size, and plaster of Paris, paper 
down Bmooth, then give the article a 
coat of varnish made as follows : £ lb. 
flake white, $ gill spirits of turpentine, 

4 gill spirit varnish, such as white 
hard varnish or glaze. (N.B, -*-It must 
be borne in mind, as the quality of 
flake white and the thickness of the 
varnish vary, the quantity rauBt not 
be taken as quite exact, but the 
worker must be guided by circum- 
stances.) When the first coat is dry, 
paper down and give another coat ; 
paper down again and give a final coat. 
When quite set give the whole piece 
of work a coat of white hard varnish, 
or, if preferable, a coat of glaze. Work 
done in this style will last for years, 
i Should it at any time get bruised, it 
may be papered down and revarnished. 
In grinding colours for coloured work, 
great care should be taken that the 
mixture is worked quite smooth, using 
spirits of turpentine only. Never mix 
with varnish until the colour lias been 
well mixed with turps, and never mix 
ft greater quantity than will be used 
at any one time. For colour japan- 
ning the following colours are used : 
Flake white, ml lead, vermilion, pros- 
siau blue, chrome yellow, the various 
ochres, Vandyke brown, umber, lamp- 
black, blue black, drop black. With 
these auy colour may be matched. 
For black japan a simple plan is to 
stain the article, or even paint it with 
lampblack and tuqw after the grain is 
filled up,*hen varnish it with black 
japan thinned with turps, after which 
give the article a coat of white hard 
varnish, darkened with ivory black, 
or it may be finished off with a mix- 
ture of gold size and ivory black, but 
must have two coats. 

Japanese Lacquer (UruthCp— 
Urushi is the milky secretion of Rkwt 
i tvrnfci/ero, and is the material for 
; the well-known Japanese lacquer var- 
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nish, Hie tree ia cultivated jn many 
parts of the country, throughout almost 
all latitudes, e.g. at Dewa/Aixu, Hiro- 
shima, and in many places about 
Tokio ; the best urushi, however, is 
obtained at Yoshino. The tree is very 
similar in aspect to the ordinary wax- 
tree, and attains the height of 9-12 ft. 


amount of the juice, two sorts of the 
juice are generally obtained from a tree, 
and by different processes. They are 
distinguished as ordinary “ ki-urushi ” 
and “seshiine-umshi.” 

Ki-urushi (or raw lacquer) is the 
better of the two, and is collected best 
in June by making shallow cuttings 
in the stem of the tree, when it exudes 
as drop from between the outer and 
inner barks. A single tree yields on 
an average about 2| gnu. of this kind 
of juice. Branches and twigs of the 
tree, some of whkh are usually cut 
down each year, when steeped in 
water for some months and afterwards 
warmed in the fire, give out an inferior 
kind of juice ; this is seshime-urushi, 
which is used as under varnish after 
being mixed with some drying oil. 

The juice is never sent to market in 
the form in whkh it comes from the 
tree, but is usually mixed with more 
or less of what is called “ mokuyilti ” 
(literally wood-juice), e.g. what is 
ordinarily called Yoahino. Urushi 
consists of 60 per cent, of the genuine 
juke with 40 per cent, of mokuyiki, 
while the inferior quality contains as 
much as 70 per cent, of the latter 
substance. Further, in the hands of 
varnish makers, some quantity of lin- 
seed-oil is generally added to the 
already mixed juke, whkh, if excess 
is avoided, does not much impair the 
drying power of urushi. 

Different colours are imparted to 
uruahi by the addition of body pg- 
mapta, nob as lampblack, vermilion, 
indigo, orpiment, etc, ; thus red lac- 
quer frjjrepared with 20 parts of 
tinipMU, 70 parts of urushi juke, 
animat 10 parts of vermilion, etc. 
&g£ k a rough yet general account of 
i ^extraction and proparatkm of urushi 


juice for varnish-making. The pure 
and unaltered uruahi is a thick greyish 
fluid of dextrinoua consistence, whkh 
under the microaoop is found to con- 
sist of minute globules, some of darker, 
and others of lighter colour, mixed 
with 8 mall particles of opaque brownish 
matter, the whole being held mixed in 
the form of intimate emulsion. It ha* 
a characteristic sweetish odour, and 
specific gravity 1 ' 0020 (20° C.) ; some 
specimens, such as that obtained from 
Hachioji, contained a good deal of burk 
dust and other impurities, which raise 
it* specific gravity as high as 1*036. 
If the juke be exposed to moist air in 
a thin layer at about 20° C., it rapidly 
darkens in colour and dries up to a 
lustrous translucent vanish. It con- 
tains a small quantity of volatile 
! poison, which acts terribly on some 
: persons, producing a very disagreeable 
I itching. 

; A peculiar add, which I now call 
I u tushie acid, is the main constituent of 
the original iuke, aa well as of the 
I portion soluble in alcohol. The juice 
, also contains a very small quantity of 
| a volatile poisonous body, which also 
jaaaea into alcoholic solution, being 
almost completely driven out during 
the drying of tbe acid at 105°-110° C. 
j ft is a pasty substance of eomewhftt 
i dark colour, having tbe characteristic 
I smell of the original juice, readily 
; soluble in benxene. ether, carbon bt- 
| sulphide, less easily in fusel oil and 
petroleum of high-boiling point, com- 
pletely insoluble in water. Its specific 
gravity taken at 23° C. is 0*9851 ; it 
remains unchanged at 160° C M and 
above 200° 0. decomposes slowly with 
carbonisation. Exposed to the air, it 
neither drke up, nor shows any sign of 
change as the original juke does, and 
in other respects it is a verr stable 
| body, From tbe alcoholic solution of 
| the arid many metallic aalts can be 
; produced, most of which are slightly 
i soluble in alcohol, but almost insoluble 
j in water. 

[ Gum is another normal constituent 
j of urushi, and forms 8-8 per cent, of 
I the original juke. 
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Ai gum is insoluble in alcohol, it is 
conveniently separated by treating 
that portion of the original juice in- 
soluble in alcohol with boiling water, 
filtering, and finally evaporating the 
aqueous solution of gum over the 
water-bath till the weight of the sub- 
stance remains constant. In this way 
a friable light-coloured substance is 
obtained, tasteless and inodorous; 
this is the anhydrous gum. 

A mixture of gum and uruahic add 
(and with water) in the proportion in 
which they exist in the juice, does not 
undergo any change whatever, even 
when exposed to the condition most 
favourable for the drying of the lac- 
quer. Moreover, part of the gum can 
be extracted in an unchanged state 
from the once perfectly dried lacquer ; 
and since it exists in the original juice 
in the form of aqueous solution, it 
probably serves to keep the consti- 
tuents of the juice in a state of uniform 
distribution and intimate emulsion. 

It may also act as a binding material, 
and assist the adhering power of the 
lacquer when laid upon any surface. 

The results, so far arrived at, may 
be summed up in the following state- 
ment 

Urushi juice (lacquer) consists essen- 
tially of four substances, viz. uruahic 
add, gum, water, and a peculiar dias- 
taUo matter ; and the phenomenon of 
its drying is due to the oxidation of 
urushicarid, C M H ]| 0„intooxyurushic 
add, C^H„0„ which takes place by the 
aid of diastase in the presence of oxy- 
gen and moisture. (H. Yoshida.) 

It has been said that the process 
of lacquering, as known tp the old 
Japanese workers, is, if not quite lost, 
becoming rapidly so in the present 
day, and that the modem system of 
lacquering is not calculated to stand 
the ravages of time, as was the work 
of a generation or two since. It ia not 
to be supposed that the cheap lac- i 
quered articles of the present day, 
that are made simply to sell, will ever 
bear comparison in workmanship with 
the mors costly and durable work, the 
make of which, as well as the polish, 


are, notwithstanding their great age, 
as perfect as when they left the hands 
of the workman. 

The date of the discover of the art 
of lacquering, in Japan, is given by 
the Japanese as x,d. 724 ; tome au- 
thorities, however, consider it to have 
been later, probably indeed about 889 
or 900, It seems, however, not to 
have attained to any degree of perfec- 
tion till the year 1290, for the name 
of a distinguished painter ii? lacquer, 
who lived at that time, is still handed 
down as the founder of a particular 
school of art in lacquer - painting. 
From that time, it developed until it 
attained its present perfection. 

A very elaborate report on the lac- 
quer industry of Japan has recently 
been produced by J. J. Quin, H.M. 
Acting Consul at Hakodadi. This 
report has been drawn up chiefly as a 
description of the articles of various 
kinds illustrative of the lacquer in- 
dustry of Japan, collected for the use 
of the Muaeum of Economic Botany 
at Kew. This collection is a most com- 
plete one, and is now exhibited in the 
No. 1 Museum, Royal Gardens, Kew. 
It comprises not only a fine series of 
finished lacquer articles, such as boies, 
cabinets, howls, trays, etc., both of 
ancient and modern workmanship, but 
also a very complete set of the instru- 
ments and appliances used in the 
manipulation of the lacquer-ware, in- 
cluding specimens of the trunk of 
Rhu* wrma/ero, gashed to show the 
mode of extracting the juice or lacquer, 
together with the iron instruments 
used for this purpose ; also a com- 
plete set of the lacquers themselves, 
and of the colouring matters used. 

The following notes are abstracted 
from the report referred to 

The best transparent lacquer cornea 
from the districts of Tsugaru, Nambu, 
Akito, and Aidxu. It is largely used 
by the workers of Kioto, Osaka, and 
the southern provinces, but though 
also used in Tokio, is not so much 
appreciated there as the lacquer pro- 
duced from the neighbourhood of 
Chichibu, in the province of Mua-ashi, 



from Nlkko, in Shimoteuke, and that 
produced in the provinces of Kodzuke 
and Sagami, which hardens more 
rapidly, and is the beat for hlack lac* 
quer. There are some districts the 
.lacquer obtained from which is best 
for certain kinds of work, but ia not 
so well adapted for others. The kind 
which is used for transparent lacquer 
is mixed in large tube, to ensure a 
uniform quality, and being allowed to 
stand for some time (aay a week or 
10 dap), the best portion, which ia 
ordinarily 70 per cent, of the whole, 
is skimmed off. This is used for 
Kashiji and Shu lacquer, while the 
remainder is used for making inferior 
mixtures, such as Juliana, etc, Almost 
all the various classes of lacquer are 
similarly dealt with to ensure uni- 
formity, as some qualities dry much 
quicker, and are better than others, 
and the slow-drying qualities would 
otherwise remain unsold. 

The woods chosen for lacquering on 
are naturally selected according to the 
use to which the lacquered article is 
to be put. For shelves, cabinets, boxes 
of all kinds, the following arc princi- 
pally used, and are set down in the 
order of their excellence : ffinniri 
(ChavvTryparis o&fun) : by far the 1ie»t 
wood for making boxes, as it does not 
warp. Km (Pavhwnia imperinlu ) : 
light wood used for clothea-boxes, 
which m c only lacquered on the out- 
side. It is abo used for making tea- 
caddies, as the wood has no smell. 
Hon o-h' (Mvpvlia hyprJrwxt) : sword 
sheaths have hitherto been made of 
this wood. Samra (Uhamacyparit 
piri/tm ) : a wood of a coarser grain 
than flinolci (C. oUum). Ilinuko- 
mats u : used for carved figures of men, 
animals, etc. It is not liable to split 
and crack. Truga ( Abies lt % »), Hiba 
(Tkujopsts dolabrata) : for making 
cheap article*. Akamitu (Pinm dai> 
9agi {Cryptmrria japmiea ) : 
only wed in making the cheapest and 
meet inferior good*. The following 
wood* are mostly used in the manu- 
facture of such articles as ore turned 
in a lathe, as bowls, rice-cups, round 


tray*, etc. : Ktyaln (Plamera yo- 
jxmioa), the best being obtained from 
the province of Hiuga. Shoji, the 
scientific name of which is unknown. 
Saiwu (Prtiim ptatdoceram\ Kat- 
mm(Cemdophytluvijapwicamy Tela 
(Qingho biloba), I-go : grown in large 
: quantities in the neighbourhood of 
i Hakone. It is principally used in the 
manufacture of cheap articles. Bvna : 

| principally used in the district of Aidzu 
I for the same kind of utensils as jteyaJh' 
i and sruhiro, but being a brittle wood, 
it cannot he turned in a lathe to make 
1 such fine articles ; those made of this 
| wood arc coarse and heavier. For 
raised gold lacquering over unvar- 
nished surface, the following oroa- 
! mental woods are often used : Aftilan, 
j Tagaytan^ Karin (quince), AWa (mul- 
berry), Keyalci (Plantm japonica\ 

■ ornamental grain. 

| Various Kinds op Lacquer and 
i Mixtures Uskd.— (a) For Plain 
Work.— Ki-urwhi (crude lacquer) is 
the generic name by which all lacquer 
obtained from the trunks of live trees 
is known. It forms the basis of nearly 
all the various mixtures used in making 
lacquer ware, 

Mime (branch lAcquer),— This 
kind is obtained from the branches of 
the trees as already described ; but the 
yield ia only 1 j>er cent, in comparison 
with other lacquer. As, however, in 
working, the proportion of nearly 90 
per cent, is required, the lacquer 
manufacturer* seal a mixture which 
is stated to be a compound of true 
| branch lacouer, the best crude lacquer, 
itru-wr and tml lacquer, funori (sea- 
weed jelly), sweet potatoes grated fine ; 
coloured as may be necessary with soot. 
The proportions in which these mate- 
rials are used cannot be ascertained, 
and indeed each manufacturer uses his 
own special mixture, but the extra- 
neous additions are believed not to 
injure the quality of the whole. True 
bunch lacquer becomes extremely 
hard when once dry, but used alone 
will not dry under 20 days ; so that 
now. when time is an object, the pure 
sap is but little used 
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The price of pure branch lacquer fa, 
owing to the difficulty in drying, only 
70 per cent, of ordinary good lacquer. 

fto-uruthi (black lacquer).— This is 
made by adding to crude or branch lac- 
quer, about 6 per cent, of the tooth 
dye (haguro) used by women, a liquor 
formed by boiling iron filings in rice 
vinegar, and exposing it to the sun for 
several days, stirring the mixture fre- 
quently till it becomes a deep black. 

In preparing all lacquer- from the 
crude lacquer to the various mixtures 
—the principal object is to get rid of 
the water that exudes from the tree 
with the sap. To effect this, it is ex- 
posed in broad flat wooden dishes, and 
stirred in the sun. This, however, 
alone will not cause the original water 
to evaporate, so from time to time— - 
ordinarily about 8 times in the <%— 
a small jttrtion of clean water is stirred 
in, say 1 per cent, each time, for 2 or 
3 days, according to the heat of the 
sun. All the water then eva(»orates 
together. No lacquer will dry until 
this process has been gone through. 
If the lacquer is old— i.e., has been 
tapped a long time before using— it is 
much more difficult to dry. In such 
a case, a portion of fresh lacquer is 
added to the old by wholesale dealers, 
or else the manufacturers, instead of 
water, sometimes mix safe (rice beer) 
oraloohol to “Quicken" it. 

A very remarkable property of lac- 
quer should be mentioned. If crude 
lacquer, which is originally of the 
colour and consistence of cream, is 
exposed to the sun for a few days with- 
out adding water, it loses its creamy 
colour, and become# quite black, or 
nearly so, but also becomes thinner 
and transparent, or rather translucent, 
as can be seen when it is smeared on a 
white board. It will not now, how- 
ever, dry if applied to an article, even 
if kept a month or more in the damp 
press. But if water is mixed with the 
lacquer which has thus been exposed 
and become Hack, it at once loses its 
bUck colour and transparency, and be- 
stow* again of a creamy colour, though 
alLghtly darker, as if some coflee had 


been added, than at first. After eva- 
porating* this water, it can then be 
used like any ordinary lacquer, either 
alone or in mixtures, and will dry in 
the damp press, during which process 
it again turns black, What lacquer- 
workers have found their greatest 
stumbling-block is the difficulty of 
obtaining a clear transparent varnish. 
What is called transparent varnish is 
really black to the eye, and requires 
grinding and polishing after Applica- 
tion before it presents a brilliant sur- 
face, becoming also much lighter after 
a little time. 

It would be a new era in the manu- 
facture of lacquer-ware if a method 
could be discovered of rendering the 
lacquer varnish perfectly clear and 
light-coloured, when so desired, with- 
out depriving it of its drying qualities, 
and also if colours could lie used with it 
other than those hereafter mentioned. 

Nakanuri-uru$hi (middle-painting 
varnish).— This is merely the crude 
lacquer. After haring been exposed 
for some time to the sun to darken it, 
and to get rid of all water, it is used for 
undercoats for making first-class 
ware. 

Xuritate-uruihi (finishing lacquer). 
This is a mixture of crude lacquer 
and a little turpentine with (o-midzv, 
(whetstone water), being the mixture 
obtained from whetstones on which 
blades liave been sharpened. In it is 
some 7 to 8 percent, of iron, and after 
mixing, the whole is expcwwl to the 
sun, both for the purpose of getting 
rid of all the water and to darken the 
colour. This is used for final coats of 
cheap lacquer, which is not polished 
afterwards. 

Jo-ham-urufhi .—' This is a mixture 
of the above kind, with oil obtained 
from the yt plant (Peril! a ocymoidtt). 
This is used for still more common 
kinds requiring no after polishing, and 
the lacquer does not present a hard 
surface. 

id-cAtu, called in Kioto, Chiu>hana ; 
Jo-tane, called in Kioto, Gf-kana, — 
These contain more and more oil, and 
are used for the commonest articles, 
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such u for varnishing clogs, clothes- 
baskets, etc. These three last hinds 
give a high polish, hot* the lacquer 
does not last. 

Sfcu-unuAi (rennilioa lacquer).— 
This is the beat crude or transparent 
vunish mixed with ye oil (Perilia 
oeymmda\ sometimes as much as 50 
pea* cent, being added. It is then 
exposed to the sun, and water is added, 
which is afterwards evaporated. This 
kind is only used for red (whence its 
name) and coloured lacquers; the 
colours being added at the time of 
application. It requires no after* 


(b) Fob Lacqmrao with Gold.— 

Naikiji-unuki (pear basis lacquer), or 
Suh'-uruiAi (transparent lacquer),— 
The first name is that best known in 
the trade, as indicating that it is re* 
quired for using over gold, silver, or 
tin powdering. It consuls of the 
finest crude lacquer obtained from old 
trees. As stated previously, the lac- 
quer is allowed to stand till all dirt and 
foreign matter have sunk to the bot* 
tom, when the best is skimmed off, 
and after being exposed to the sun to 
evaporate the water in the usual man* 
ner, and carefully filtered, it is ready 
fur use. Except when used for the 
highest class of gold powdering, a cer- 
tain proportion of gamboge is mixed 
with the lacquer to give the powder 
a fine yellow colour. 

N.B.— The following ten kind* are 
all bought by the lacquer-workers 
ready prepared from the manufac- 
turers. Any further mixture* used 
by them are made as required, odours 
added, etc. 

Sakmt-\truthi (branch lacquer) and 
jtfunuAi are used also in making gold 


Yothino-urmhi. —This is crude lac- 
quer from the district of Yoahino, in 
the province of Yamoto, It dries 
quickly, and closely resembles trans- 
parent varnish. It is used when giving 
the final coats before polishing, 
Yowbao aoftr-unaAi(Yoshiim spread- 
ing Same as above, with 

111 addmou cl about } of camphor to 


render the laoquer Gunner and more 
j easy to spread. 

SukivKt * note * uruiA* (spreading 
branch laoquer). — This is merely 
branch laoquw with the same pro* 
portion of camphor as above ; when 
cheap work is required, more camphor 
is used till the proportions are re* 
versed. This renders the mixture 
very soft, and a small quantity can be 
spread ova* a large surface. 

8ktia*aki-umhi (under-coat lac- 
quer),— A mixture of branch laoquer 
and tempura (red oxide of iron), in 
equal parti by weight. 

Kt-wki-umki (miide line laoquer). 
This is the same as above, but it is 
allowed to stand for about 6 months 
after mixing before it is used. By 
this time it has got thicker, and the 
very finest lines can be drawn without 
fear of their running ; they, moreover, 
stand out better. 

Shita-vxaki-HoU-unnhi (under-coat 
spreading lacquer).— Same composi- 
tion as above, with the addition of a 
little camphor to make the laoquer 
thin. It thus goes much further, and 
causes a great saving wheu lacquering 
with powdered gold-leaf (fcet&t /uh), 
for which it is beat suited. At in the 
other mixtures, the more camphor is 
used the thinner it renders the laoquer, 
and the lees gold is required. 

Taka-maki-unuhi (raised lacquer). 
—To make this, a certain quantity of 
ro or n uritak is taken and divided into 
3 parts. To 1 part is added lampblack 
and camphor, in equal proportions of 
bulk. These, after being well mixed, 
are boiled together ; then the other 
2 portions are added, and the whole 
stirred together, and afterwards filtered 
through paper. It is boiled more or 
less according to the season. In sum- 
mer, when lacquer dries quickly, it is 
boiled for a longer period ; while in 
winter or during cold weather, when 
lacquer naturally takes longer to dry* 
the mixture is boiled for a shorter 
time, The reason why Toh~*ak\ is 
thus purposely rendered soft, is ex- 
plained by the fact that otherwise the 
upper surface would harden at once, 
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white the under portion, T&ki-maka 
(bang applied thickly), bang excluded 
from the upper air, would not be able 
to dry, and later, the top surface 
would crack and show fissure* ; whereas 
the introduction of camphor renders it 
soft and much slower to dry, and the 
whole has thus time to harden equally, 
Camphor being volatile, is gradually 
lost, and the composition becomes 
quite hard. 

Bo-x-urmhi (a mixture of black and 
branch lacquer). —This is used for the 
lacquer coating upon which gold, sil- 
ver, or tin powder is scattered, except 
in such cases where the grain of the 
wood is to be shown, when Nathiji 
lacquer is used instead. 

Kuma-unuki (shading laoquer).— A 
mixture of Jdhana lacquer and lamp- 
black, used for final shading in the 
feathers of birds or animals, or for 
drawing hair, etc., on flat and raised 
gold laoquer. 

It should be noticed that whenever 
lampblack is mentioned as a mixture, 
it is used for the superior kinds, wixxl- 
or coal-soot being used for inferior 
articles. 

Implements usd Materials used 
IN THE MANUFACTURE OF PLAIN Lac- 
que&rd Ware. — //era. — A spatula 
made of Hinoki(Chamaeyparu obtuM), 
used for applying the under or priming 
coats and for mixing the lacquer, 

Haki.—A flat brush made from 
human hair, used for laying on the 
laoquer. 

Kobuo . — Finely - chopped hemp. 
Mixed with lacquer, it is used for 
oovering joints. 

iVuno. — Hempen cloth, used for 
pasting over the wood to prevent it 
splitting, and to strengthen comers, 
etc. For very fine work and small 
articles, silk is used 

Ji-no-ko (burnt day).— Afterwards 
reduoed to a very fine powder, 
‘Pounded bricks are often used. 

fine kind of clay, which 
is procured from Mount Mari, near 
Kioto. This is likewise burnt, and 
reduced to a fine powder. 

Charcoal made of BMri 


(Magnolia At/po^uca),*used for smooth- 
ing down the under-coats; it has 
rather a rough grain. Also charcoal 
made from Hiyakujiklo (Lagergtrcemia 
indica). This is very soft and of a 
fine grain, and is used for the final 
smoothing before hand polishing. This 
kind is called by the trade Ro-iro-tum 
(black-coloured charcoal). 

To-ithi. — Whetstone* of 4 different 
qualities of fineness : Ara-to Jrough), 
ihiro-to (white), am-to (green), and 
fuw/ura, the last being the finest. 
These are used for smoothing down 
the priming coats. 

Tfuno-ko (horn powder).— This is 
made of calcined deer’s horns reduced 
to a fine powder, and is used for the 
final polishing with the finger, 

To-kma (Equmtum). — A kind of 
scouring rush, used for smoothing the 
lacquer. 

Kaki-no-tkibu (persimmon juice). — 
This is used when no ground lacquer 
is required, as in the Aidzu lacquer, or 
when the grain of the wood is shown. 

Nikawa (glue).— This is used to mix 
with the groundwork for cheap kinds 
of ware, instead of lacquer. 

Yuyen-mmi (lampblack).— Used for 
groundwork of cheap articles, mixed 
with persimmon juice. For still more 
common ware, Boot of any kind is used. 

6’o/un (whiting).— Made from burn- 
ing old shells, such as are obtained 
from the ancient kitchen middens ; 
used for mixing with glue to make the 
groundwork of common lacquer. 

Sho-w (camphor).— Used for mix- 
ing with lacquer, to make it thinner 
and spread more easily. 

Ilocho (knife),— Used for scraping 
off all inequalities of the hempen cloth 
after it is pasted on the article, etc, 

'Yoihino-g<mu— A very’ thin kind of 
paper, made at Yoshino ; used for 
filtering the lacquer before using it. 

Jo-ban.— A box with a very hard 
lacquered lid, usually containing 
drawers for the various pencils, etc. 
The lid is used for mixing the lacquer 
on while working, 

Twno-fo'ban. — Board for muring 
and powdering the deer s-horn ashes 
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before using ; generally made of cherry- 
wood or oak. 

Jfuro, —A cave or cellar underground 
is used, where practicable ; otherwise, 
an air-tight case, made of wood, with 
rough unplaned planks inside. These 
are thoroughly wetted before the lac- 
quered article is put in to dry, which 
occupies a period varying from 6 to 50 
hours, according to the time of the 
year or style of the lacquer. Lacquer 
will not dry or harden properly in the 
open air; it absolutely requires a 
damp closed atmosphere to do so, 
otherwise it would run and always re- 
main sticky. 

The following are mixtures made by 
the workmen as required 

Kokwo. — A mixture of finely 
chopped hemp, with rice starch and 
branch lacquer sufficient to make a 
thick paste. 

J ino-ko (No. 1).— Powdered burnt 
clay and branch lacquer, mixed to- 
gether ip the pro[>ortion of 1 part of 
clay to 2 parts of lacquer. 

Jino-ko (No, 2).— The same, mixed 
in the proportion of 10 parts of clay to 
13 of lacquer, and a little water. 

J ino-ko (No. 3). -The same, mixed 
in the proportion of 10 parts of day to 
8 parts of lacquer and 2 parts of thin 
rice stveh. This mixture is known 
in the trade as /Un-dan-ji (half-step 
basis). 

J ino-ko (No. 4).— The burnt-clay 
powder mixed with liquid glue only 
in such proportions as will resemble 
the consistence of lacquer. 

Kiri-ko.— A mixture of Jino-ko and 
Tono-ko in equal portions with 1} of 
branch lacquer. This become* very 
hard. 

Sabi,— A mixture of 2 parts of the 
burnt clay from Mount Mari to 1} of 
branch lacquer, with just sufficient 
water to mix the clay into a paste. 

An inferior class of Sabi is made by 
putting in less lacquer -as little as 8 
parts of lacquer being used to 20 of 
the clay. Less lacquer cannot be used, 
as it would not stand polishing after 
haring been dried, 

y . —Wheat lacquer ; be- 


ing a portion of wheaten flour mixed 
with branch lacquer to such consis- 
tence as may be required. Itiauaedto 
paste the hempen cloth on to the wood. 

iSAin.— A mixture of rice flour with 
branch lacquer, used for the same pur- 
pose as whoat lacquer. Wheaten flour 
w the best, but being more difficult to 
blend with laoquer it is not so much 
used. 

A'a-no-jV. —A mixture of whiting and 
liquid glue, used for under-coats or 
cheap articles. 

Shibu-ji,— A mixture of lampblack 
and persimmon juice, used for under- 
coats in inferior ware. 

The follow rxo abb Modes of 
Applying the Lacquer 
llonji (real basis). —The article to be 
lacquered is first carefully smoothed, 
and the wood is slightly hollowed away 
along each joint, so as to form a cir- 
cular depression. The Burface of the 
whole article is then given a coating 
of branch lacquer (this is called Ki-ji- 
gttfaiM — hardening the wooden basis), 
and the article is set to dry in the damp 
press, or mure, for about 12 hours. 
The hollowed portions are filled with 
prepared Kokwo, which is well rubbed 
in with a spatula made of the wood of 
the Chamatcyparu oUtm, and the 
articlo is enclosed in the drying-press 
for a period of at least 40 hours. Over 
the Kohu) a coating of Sabi is applied, 
and set to dry for 12 hours. The next 
process is to smooth off with a white 
whetstone any roughness or inequali- 
ties of the Kokuto and Sabi. The ar- 
ticle is then given a coating of wheaten 
lacquer, over which isstretched hempen 
cloth, great care being taken to spread 
it smoothly and leave no wrinkles or 
perceptible joinings, and it is then 

r * i enclosed in the drying-pms for 
t 24 hours. After takirg the 
article out of the press, all inequalities 
in the cloth— which has now under the 
influence of the lacquer become harder* 
than wood— are smoothed down with 
a knife or with a plane. Next, a coat- 
ing of Sabi is applied with the spatula, 
to hide the texture of the hempen 
doth, and the article ii again put in 
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the press for 24 hours, Next, a coat- 
ing is given of No. 1 Jina-h, applied 
with the spatula, after which the article 
u enclosed in the drying-press for 24 
hours, and this process repeated, Next, 
the article is given a coating of Kiriko y 
likewise applied with the spatula, and 
the drying process is repeated for 24 
hours ; there is then a repetition of the 
same process, after which the article is 
set to dry for at least 3 days. The 
surface is next ground smooth with a 
fine white whetstone, and a hardening 
coat of branch lacquer is given with a 
spatula, and set to dry for 24 hours, 
A fresh coat of Snhi is applied with 
the spatula, and the article is put to 
dry in the press for 24 hours, When 
thoroughly hardened, the surface is 
ground with a white whetaone, as be- 
fore. Next, a thin coating of branch 
lacquer is applied with the sjjatula, 
and the article is set to dry in the press 
for 12 hours. A coating of Naka-nuri 
is applied with a flat brush (Hake), and 
the article is set to dry again for 24 
hours. On being taken out, the 
surface is ground smooth with char- 
coal made from UdnoH (Magnolia 
hypoleuca). A thin coating of branch 
lacquer is given with cotton wool— old 
wool being chosen because less likely 
to leave hairs behind it— and rubbed 
off again with soft paper, after which 
the article is set to dry for 12 hours. 
A coating of J?d (black Ucquer) is then 
applied, and the article is set to dry 
for 24 hours. The surface is rubbed 
smooth with a piece of charcoal made 
from BiwJcujiJcko (Lagaitranm in- 
dwa). The surface is partly polished 
with finely powdered Lagmlrcemia 
charcoal, applied with a cotton cloth, 
A coating of Ad is applied very thinly 
with cotton wool, and this is rubbed 
off again with soft paper, after which 
the article is enclosed in the diying- 
preas for 24 hours. The surface U now 
polished with an equal mixture of pow- 
dered burnt day from Mount Mari 
(2W-fco) and calcined deerVhorn 
ashes, applied with a cotton doth and 
a little oil (made from Sc*mvm or ten* 
taie) till a fioe polish is obtained, A 


coating of branch lacquer is next given, 
applied with cotton wool very thinly, 
and the article is enclosed in the dry- 
ing-press for 12 hours. The workman 
dips his finger in oil and rubs a small 
quantity of it over the surface, which 
he then polishes with deer's-horn 
ashes, applied with a cotton cloth, till 
a bright surface is obtained. A coat- 
ing of branch lacquer is applied thinly 
with cotton wool, wiped off with soft 
paper, and set to dry for 12* hours. 
Oil is again applied, and then a final 
polishing with deer'g-hom ashes given 
with the finger to the surface, which 
now assumes the most brilliant polish 
of which it is capable. 

For articles that are liable to get 
rubbed, such as scabbank, these last 
2 processes are repeated 7 or 8 times, 
the surface getting harder at each re- 
petition ; but this is not necessary for 
other articles, even of the best quality. 
In describing the above processes, the 
minimum time for drying has in each 
case been given, but for the first 25 
processes the louger the article is kept 
in the press the better. From the 
twenty-eighth process to the finish it 
is better not to greatly exceed the 
the times mentioned. 

Kala-ji (hard basis); Ilandan-ji 
(half-step basis) ; and Manzo (after a 
lacquer-worker of that name)— modi- 
fications of the first process. 

Ka-no-ji (inferior basis). — In this 
class the joints of the artie'e to be 
lacquered are frequently not hollowed 
away, a strip of paper being merely 
pasted over them, and even this pre- 
caution being often omitted. A coat- 
ing of Ka-no-ji (whiting and glue) is 
applied with a spatula twice or thrice, 
and dried in the sun. The article is 
j then wiped over with a wet brush and 
rubbed smooth with a white whet- 
stone, and afterwards given an extra 
smoothing with the Bj»tula. Some- 
| times a thin coating of Nalvmri or 
| of branch lacquer is given to the article, 
j but more frequently a coating of glue 
and lampblack, or of glue and soot 
j mixed together, is applied. A final 
I coating of either JHana or Jd-okin 
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finishea the process without, any sub* 
sequent polishing. 

Shilnt-ji (persimmon-) dice basis).— 
The joints of the article we prepared 
in the same manner, but instead of 
Xartio-jt, 4 or 5 ooata of Shibu-ji (per- 
simmon juice and lampbUck) are 
applied with a brush ; these dry very 
rapidly, and the last coating is smoothed 
with To-hua A final 

coating of either jchhana or To-cAre is 
given. * This kind of article is chiefly 
made in Aidiu, and indeed goee by the 
name of “Aidxu ware,” It has not 
such a good appearance as Kn-no-jt, 
for the grain of the wood is easily 
traceable under the lacquer, but being 
made without glue, it stands water 
much better, and is in general request 
for rice-bowls and zoi (small dinner- 
trays with legs, one of which is sat 
before each guest). 

Sabi-Sabi (double Sabi). — In this 
class of goods the joints are generally 
hollowed out, and a basis-hardening 
coat of branch lacquer is given. Paper 
is also pasted over the work after 
filling in the joints with Kokusn, 
Three coats of inferior Sabi are then 
applied, and after drying for about 
12 hours in the press, the article is 
ground smooth with a white whet- 
stone. Next comes a coating of branch 
lacquer, applied with cotton wool, and I 
then one of .Yoivi-mm, which is | 
ground smooth with Magnolia char- | 
coal. Another Mating of branch lac- 
quer is followed by one of Jo-ham or 
Joskin, and the article is finished 
without further polishing. Drying in 
the damp press is requisite after each 
proceas tor this class of lacquer. It is 
manufactured only in Tokio, though 
the processes for the under coats of 
Wakaxi lacquer are identical. Rice- 
bowls, drinking-cups, and luncheon- 
boxes, etc., are the usual articles 
manufactured. In this, as in Aidzu 
ware, the grain of the wood is trace- 
able, and its common appearance con / 
statutes Urn reason for classing it so 
low, but in actual excellence and 
* 0Ur ^ D«t 


Kaki-awH (mixture), or JTuro- 
thvnki (black Shunkei), from the 
name of its inventor. In this clan of 
goods the wood is given a basis-harden- 
ing coat of branch laoquer mixed with 
lampblack, over which is laid a final 
single application of jd*ham orJo-ektt*. 
This ware is made at Tokio, and is 
used for cheap rice-bowls and boxes. 
For the commonest kind of work a 
mixture of glue and lampblack, or 
persimmon iuice and lampblack, is 
used, instead of branch lacquer, as a 
ground coat 

Aka-ikunJcd (red Shunkei),— This 
kind also derives its name from the 
inventor. For making articles of this 
class, which show the natural grain 
of the wood, a mixture of Torino 
lacquer and gamboge is rubbed on with 
a hard brush, after which they are 
enclosed for a day in the press to dry, 
and then a coating of Shu-umthi(imi&- 
parent lacquer, containing a proportion 
’ of Pcrilia ocymida oil) is applied. 
When dry, it presents a polished 
I surface, and it appears dark when 
I at first finished, but in a few months 
! becomes much lighter. A cheaper 
1 quality of Shunkei is made by using 
glue and gamboge or persimmon juice 
and oxide of iron for the under-coat, 
but though the oolour has a better 
appearance at first, it gradually de- 
teriorates. The beat is made in the 
province of Dew*, at Akita. For the 
most part soft woods are used in mak- 
ing this ware. 

Ki-ji-ro (colour of the grain of 
woodji— Well-seasoned wood is selected, 
and the article haring been carefully 
smoothed, a thin coating of Yothino 
lacquer is applied with a brush, after 
which it is set to dry in the preci for 
12 hours. A coating at best Sabi is 
then applied with the spatula, and set 
to dry ra the prees as usual. This is 
ground completely away with a green 
whetstone. A coating of Naihijt (pure 
transparent lacquer), is now given, aad 
the article is enclosed in the press for 
24 hours. It is again ground with a 
green whetstone till no remains of the 
lacquer coating are apparent. Than 
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follows ft second coat of transparent 
lacquer, which, after drying as before, 
is ground smooth with a piece of 
Hiyakvrjikko (Lagcrdrosma indica ) 
charcoal transparent lacquer is again 
applied with a piece of cotton-wool, 
and wiped off with soft paper, and the 
article is set to dry tor 12 hoars. 
Afterwards it is given a primary polish 
with an equal mixture of To-uo-fa and 
deer's -born ashes applied with a cotton 
cloth and a little oil. Next, a coating 
of Yoihino lacquer is applied with 
cotton-wool, wiped off with paper, and 
set to dry, as before. At this stage 
only deers-horn ashes, with a trifle of 
ofl, are used for polishing. This pro- 
cess is repeated 3 times, and results in 
an exceedingly brilliant polish. Only 
hard woods are used for this kind of 
ware. 

Red and Coloured Zacquir*.— For 
making best red and other coloured 
lacquere the first 22 processes are the 
same as in Honji. Next a mixture of 

vermilion, or the colour desired, is 
given to the article, which is thereupon 
set to dry. The remainder of the pro- 
cesses are identical, except that TosAtno 
lacquer is substituted for "branch 
lacquer," and transparent varnish is 
ueed instead of Ro (black lacquer). 
For extra high-class work, instead of 
the thin coating of lacquer, which is 
wiped off again, a thick coating of 
transparent varnish is given, applied 
with a brush, and set to dry for about 
30 hours, the further processes re- 
maining unchanged For second-rate 
articlos, the colour is mixed with Shu - 
urwAi (transparent lacquer containing 
oh), and no after-polishing takes place. 
The article presents a brilliant surface, 
and the colour is better and brighter 
than in the beat kind, but the surface 
is much leas hard. Many processes are 
omitted for cheaper articles, as is the 
case in black lacquer, and leas laoquer 
and more oh is used. 

CoLot?Rnro Mimas. — Shu (ver- 
milion).— For red laoquer ; used also 
mixed with gold-dust for shading. 
Sti-tkik u (green laoquer).— A mix- 


ture of Kid (chrome yellow) and Brn- 
ai (prussidn blue). 

Murat-aki-ko (purple powder).— A 
mixture of white-lead and To-beni 
(magenta roseioe). 

Berdgara (red oxide of iron).— Some- 
times used instead of vermilion. 

In the district of Aidzu the light 
colours are produced to the greatest 
perfection, to,, yellow, green, and 
intermediate shades. In Tokio, though 
the same materials are used, thejesult- 
ing colours are inferior and darker. In 
Aidzu no after-polishing takes place 
with coloured lacquers. The lacquer is 
applied like paint. Tokio is, however, 
beat for black lacquer, as well as for 
such high-class red, etc. , as are polished 
afterwards. These differences arc attri- 
buted to some climatic influence. 

The A'toto, so-called “black lacquer, ” 
shows a reddish-brown tinge. With the 
exception of Tukio, Kioto, Osaka, Kaga, 

| Tsugaru, Wakasa, Nagova, Suruga, and 
I Shidzuoka, and one or two isolated 
places, the method of smoothing with 
charcoal, and afterwards polishing, is 
not pursued. In Tsugaru and Wakasa 
neither flat nor raised gold lacquer is 
manufactured. 

It Bhouid be mentioned that the 
plain lacquered articles are almost ex- 
clusively manufactured by one set of 
workmen, who supply the workers in 
gold lacquer with the articles ready 
for the application of the gold powder- 
ing, various patterns, etc. 

Gold Lacquer.— Among the tools 
and materials used in the manufacture 
are 

N(ji‘fudt .~ Brushes made of rats' 
hair, used for tracing out the patterns, 
and for drawing the very fine lines, 
etc. The best are made of the long 
hairs from the backs of “ship rata," 
whoee fur is not so likely to get 
nibbed, 

U-W'kt'WujCfudt'— Fine brushes 
made of hares' hair. These are a little 
larger than raU’-hair brushes, and are 
used for filling in the patterns of the 
beet articles, also for drawing outlines 
on common articles and ground work. 
There are 2 sites, Dai and Sho, used 
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for drawing “huge" and “small." 
There are, besides, 5 rises of Ji-nuri- 
fw. U (groundmg'bruslieej. 

V'Wyht'kah.—k flat brush made of 
hares hair, used for spreading the lac* 
quw on large nieoes of work. There 
are 2 rises used. 

iVen-io. —A stiff brush made of deer's 
hair, used fw applying the Sabi, etc., 
in making raised gold lacquer. It is 
only employed for stiff mixtures. 

—Flat brushes of human hair, 
for smoothing the lacquer after appli* 
cation, as in ordinary plain lacquer. 
There are 2 sites used. 

JBwn -*vi wai/i i. —Compasses withfine 
brush attached for describing circles. 

A'^6o. —Brushes made from the long 
body-hairs of a horse, used for smooth- 
ing the fine gold powder and brushing 
off extra particles, ss also for dusting. 
There are 4 sizes. 

F*d('<inn. — Brush-cleaner, made 
either of ivory or tortoiseshell. The 
brushes have to be very carefully 
cleaned, after using, with .Sewwum 
oruntale oil, to remove every trace of 
lacquer. 

Ti*Uu.~k quill from the wing of 
a swan or crane, over one end of which 
is stretched a piece of silk, used for 
scattering the gold dust. There are 
2 sixes used. 

Fw applying Xaihiji or Hiram, 
bamboo tubes of 3 different sizes are 
used, with silk of more open texture. 

Saji.— Spoon, for putting the gold* 
dost into the quill or bamboo tube. 

Hiramt-fiide. — A pointed piece of 
bamboo or other wood, used for pick- 
ing up and applying Hiram, or the 
gold, or shell-squares, 

Kiyim-bera.— Whalebone spatula. 
Used for mixing the materials, and 
also when transferring the tracing on 
the paper to the article to be painted 
(process described farther on). The 
kind used is called island whalebone, 
rad oomes from China ; that obtained 
from Japan ts practically useless, being 
liable to split. Two sizes are used. 

ifrra, -Spatulas made of Hmici 
i,C%amaryparii obtain), smaller thin 
Unis need by workers m plain tap*. 


There are 3 sizes used for applying 
plain lacquer, and 8 for applying Sabi. 

The tooth of a fish* ordinarily the 
Tai (Crrmnui warywa&i), fastened 
with lacquer on to a piece of bamboo, 
used for polishing such crevices ss are 
too small to admit of charcoal, etc., 
being employed, 

A piece of polished shell, used for 
smoothing the paper on which the 
pattern is drawn before tracing with 
lacquer. 

Ttumt-ban .— A palette, made either 
of tortoiseshell or buf&lo-hom, worn 
on the left thumb. 

Tnk(ban.—k small bamboo board, 
used when cutting the gold and silver 
foils into squares. 

0o Id a*»d Silver Dud used for Qrno- 
nmtation.~~0( these there are several 
kinds, vis. : Yasuri-bo or fun (file* 
powder), made of Fatidhin (pure gold), 
Koban-lkn (10 parts gold to 2^ silver), 
and 0tn (silver). There are 12 quali- 
ties of each, differing in fineness, 

Besides these, there is an extra large 
kind, used for ground work, called 
Hirrt-m (flat-eye). The coarsest 
filings, whether of pure gold, Koban , 
or silver, are taken and rolled out flat 
on an iron plate. Of Hinme there 
are 6 kinds each. 

Next comes the sort called Nathiji, 
from its resemblance, when applied to 
the article, to the rind of a pear. 
Naikiji is used for ground-wort, in 
making which pure gold, also Koban- 
bin (10 parts gold, 2^ silver), Jibibc in 
(10 parts gold, 3^ silver), Afasi-ton 
(10 parts gold, silver), and silver 
of seven qualities of fineness each, are 
used. 

Aka- fun (red powder) fi vennilion 
mixed with pure gold, Koban-hia, and 
silver, for shading 

Kuro-fun (black powder) Is camellia* 
charcoal powder mixed with pure gold, 
Aoiow, and silver. 

Gtybu ncuhyi ii the coarsest kind of 
Satkiji made, but it is HtUe used, ss 
H requires 7 or 8 ooati of laoqtter to be 
spiled before it is covered sufficiently 
to stand polishing. 

fei Um AmV 
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used ; it U only made in pure go$ and j making Honji (Claw I,), ia then treated 


Koban, Thii ia made by miring gold- 
leaf in liquid glue till it ia reduced to 
an impalpable powder ; water ia t ben 
added, and when the gold ainia the 
liquor is poured away. This is re- 
peated till all the glue has been got 
rid of. 

Shahi-dofun.—A mixture of 7 parts 
pure gdd and 3 of copper powder. 

Kai&gai .— Foil made of pure gold, 
Koban, and silver. It is made of 4 
thicknesses in each quality, viz. : 
Konruji, Chiu-neji, Utushu, Kim- 
tsuJtt , the last being the thinnest. 

Besides the above, there are several 
mixtures, as— 

Kuri • iro -fm (chestnut - coloured 
powder).— A mixture of one-half gold- 
dust with powdered camellia-charcoal 
and vermilion. 

Ncdznmi-iro'fun (rat-colour grey). 

A mixture of half silver and pow- 
dered camellia-charcoal, and a little 
vermilion. 

In each case it is evident that several 
distinct shades can be obtained ac- 
cording as more or less colour is added 
to the gold and silver dust. 1 1 is a re- 
markable fact that no vegetable colours 
can be used with lacquer. They arc all 
eaten up, as it were, by the lacquer, 
and disappear, which accounts for the 
very few variations seen in the colour* 
of lacquer. The workmen have 
never been able to produce white, 
purple, or any of the more delicate 
shades. 

Of late years, since cheap work has 
been introduced, the custom of using 
tin-dust has been adopted for making 
common Ntuhiji. It w manufactured 
of the same sues as in gold and silver, 
and when plenty of gamboge is mixed 
with the lacquer to cover it, an inex- 
perienced person might easily mistake 
it for gold when the ware is new ; but 
it soon deteriorates. Burnt tin-dust 
is also sometimes used for under -coats 
in making cheap raised lacquer. 

MuU of making (hid Laoqwr.— 
Tm-datki (bringing out by polishing). 
—The article having been subjected to 
tb* fait 22 prooeaaes. as described in 

3 


as follows 

The picture to be transferred to the 
article is drawn on thin paper, to which 
a coating of size made of glue and 
alum has been applied— that known as 
Mimgami is best. The reverse is 
rubbed smooth with a polished shell 
or pebble, and the outline is very 
lightly traced in lacquer, previously 
roasted over live charcoal to prevent 
its drying, with a fine brush made of 
rats' hair, The paper is then laid, 
with the lacquer side downwards, on 
the article to be decorated, and is 
gently rubbed with a whalebone Bpa- 
tula wherever there is any tracing, 
and on removing the paper the im- 
press may very faintly be perceived. 

To bring it out plainly, it is rubbed 
| over very lightly with a piece of 
; cotton- wool, charged with powdered 
I white whetstone or tin, which adheres 
to the lacquer. Japanese paper being 
peculiarly tough, upwards of 20 im- 
pressions can be taken off from one 
tracing, ami when that is no longer 
possible, from the lacquer having be- 
come used up, it only requires a fresh 
tracing over the same paper to repro- 
duce the design nd infinitum. This 
tracing dt*» not dry, owing to the 
lacquer used for the purpose having 
!>cen jwrtially roasted, as previously 
mentioned, and can l>e wiped off at 
any time. 

The next process is to trace out the 
vcining of the leaves, or such lines to 
which in the finished picture it ia de- 
sired to give the most prominence, and 
these lines are powdered over with gold- 
dust through a quill The qualities 
(ailed .Vi/in, Komn kamt-mijin, and 
Arrt^oi*w, are generally used; either 
finer or coarser qualities cannot be 
used. The article is then set to dry 
for 24 hours in the damp press. The 
outline ia now drawn carefully with 
& rat’a-hair brush over the original 
tracing-line with a mixture of black 
and branch lacquer, called K M. The. 
whole ia then filled in with Ao-ii ap* 
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with powdered whetstone and oil on 
the point of the finger ; and a second 
application of Yothino-nobe lacquer 
with a little water, wiped off with soft 

K r, set to dry for 12 houie, and 
y polished off with deerVhorn 
aihee and oil on the finger, finishes 
the operation. 

Should it be required to make any 
dark spots or lines, such as birds' -eyes, 
or to draw human hair, etc,, or other 
shading, this is done last of all with 
Kama, “ bear M lacquer, Jd-hana, and 
lampblack. 

More common hind of Flat Gold- 

tbeSSaign in roasted lacquer, it is done 
with a mixture of powdered Tono-ko 
and water, and the impression is tranB- 1 
ferred to the articles with the whale- ; 
bone spatula as before. The reason for 
only using Tono-ko instead of lacquer is 
that the ground- work being inferior, it 
cannot be ground or smoothed after- 
wards, and the edges of the pattern 
would not be clean, nor stancrout clear, 
should any lacquer get smeared outside 
the tracing-line. The outline is then 
filled in with $itomdh'-no6e lacquer 
with a coarse hare's-hair brush, and 
the article is set to dry for 20 minutes, 
or till a thin skin has formed on the 
lacquer, and then the half-dry surface , 
is wiped over with cotton-wool charged 
with Ketki-fun, the finest gold- powder, j 
and set to dry for 5 or 6 hours. The \ 
whole surface is then smeared with j 
Yothino-nobe lacquer, which is care- 
fully wiped off again with soft paper, 
and the article is set to dry for \ day. 
The surface is then rubbed over gently I 
with deers-hora ashes and soft paper, ! 
to give it a polish, and to get rid of any j 
of tbs last coat of Yotkino-noU lacquer. 

The fine lines are now drawn with j 
a fine hares-hair trash charged with 
Shitamahi-nobe lacquer, and the article 
is setto dry for 3D minutes or so; then 
Kethi-fan is applied with oot ton -wool, 
*»d again set to dry for 5 or fi hours. 
No further process takes place. 

Taki-mtiffe (raised gold laoquer). — 
The ground-work may be either black 
or coloured laoquer, A r ostyi(pear basis 


of gold-dust), or the plain wood. The 
outlines of the pattern are transferred 
to the surface of the article in the same 
manner as in Togi-dathi, or ** flat lac- 
quer." The outline is then painted 
over with ShitamaJci lacquer, and this 
is covered with powdered camellia- 
charcoal. If the outside is to be higher 
than the inside, a broad margin is 
painted and covered with charcoal- 
powder, leaving the centre untouched, 
and, vice w rid, if the centre is to be 
higher, a faint line OBly is painted out- 
side, and the inside is given a thickish 
coating, which is sprinkled with the 
charcoal-dust, and the article is set to 
dry for 12 hours. When taken out of 
the press, it is well dusted to get rid of 
any loose charcoal-powder, and is also 
washed, using a brush made of human 
hair (/Zaire) to clean out all the crevices 
and bring out the lines, etc, Some 
Yoshino-nobe, or “branch lacquer,’ 1 
with camphor, is now rubbed on with 
a piece of cotton-wool, and carefully 
wiped off with soft paper, and the 
article is set to dry for 12 hours. The 
raised parts are next carefully ground 
smooth with a piece of Magnolia char- 
coal, and a second coat of Yotkino- nobe, 
or of “ branch lacquer,” is applied as 
before, and dried. 

If a well-raised pattern is required, 
1, 2, or even 3 coats of Sabi (** branch 
lacquer” and Tono-ko) are applied, the 
outside edges being painted with a 
brush of deer’s hair (Jffiwo), and the 
inside lacquer applied with a small Sabi 
spatula, the article being set to dry 
after each application for 12 hours. 
For coarser work, it is then ground 
smooth with a white whetstone, and 
for finer work with a yellow whetstone. 
Over this some “branch lacquer," 
mixed with camphor, is rubbed with 
ootton-wool and wiped off with soft 
paper, and the article is set to dry for 
12 hours. 

If the pattern is not to be very high, 
the operations described in the Last 
paragraph are omitted. A coating of 
Taka-naki laoouer is now given, the 
outside edges being oarefully drawn 
with a rat’s- hair brush, and the inside 

ia 
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of the pattern filled in with a hares* 
hair brash, and the article is set to 
dry for 38 to 48 hours. When taken 
out of the press, the surface is ground 
smooth with MaynoUa charcoal, and 
then partly polished with camellia- 
charcoal on a cotton cloth. A little 
oil is now rubbed on, and a further 
polishing takes place with powdered 
44 whetstone" on a cloth. Next, 
4 ‘branch lacquer" is rubbed over the 
raised pSrta with cotton-wool and 
wiped off with soft paper, and the 
article is set to dry for 12 hours. It 
is next polished with deerVhora ashes 
and a little rape-seed or waamum oil 
applied on the point of the finger. 
Up to this point the formation of the 
pattern, whether mountains, waves, 
trees, meu, birds, or animals, has been 
gradually completed. 

If small squares of gold-foil (known 
as A’iri iaitf), or of coloured shell, are 
used in producing the pattern, they are 
now applied one by one on the point 
of a bamboo stick (lit runt fwU), the 
apt where they are to be affixed having 
been smeared with a little /2o-*e lacquer 
to make them adhere. When all that 
is required has been affixed, a piece of 
soft bibulous paper is spread over the 
freshly done parts and pressed very 
carefully with the finger. This is to 
get rid of as much as possible of the 
lacquer that is not covered by 
the gold squares ; the article is set to 
dry for 12 hours, and then the portion 
where the gold has been applied is 
gently polished with a little camellia* 
charcoal on the point of the finger, to 
get rid of the remainder of the Ra U 
lacquer. Shell patterns, and the 
coarser kinds of gold-dust that may 
be required, are applied in the same 
manner. The finer kinds of gold-dust 
are applied next over a coat of .VAifo- 
maii lacquer, and the article is set to 
dry for 12 hours, The remaining pro* 
causes of polishing, drying, etc., are 
the nme as in first-class " fiat gold" 
lacquer. 

For making nused-lacaoer patterns 
on plain wood the whole surface is 
covered with tia-foii, stuck ou with 


rice-paste, to keep the wood quite 
clean, and then the place only where 
the pattern is to come is cut out. In 
making all high-class lacquer, the edges 
of every article are pasted over with 
tin-foil to prevent their being rubbed 
or injured by the workman, and the 
same is done over each portion as it is 
finished. 

The above is the ordinary method of 
making beet raised lacquer, but from a 
glance at specimens it will be seen that 
there are such innumerable modifica- 
tions of one process or another, accord- 
ing to the object to be produced, that 
it is manifestly impossible to do more 
than give the above cursory sketch. 
Nearly every piece of good laoquer 
made exhibits a specimen of each 
kind, via., Xathiji, Toyi-dasAt, Afire* 
wrtjhy, and Ttubnadhye. 

In making raised lacquer on inferior 
articles, the methods do not vary much 
from the good kinds; the work is 
merely leas carefully executed. The 
wring iAn the quantity and Quality 
of the gold-dust used, and the absence 
of minute after-work, or in the use of 
silver and tin instead of gold-dust. In 
the very cheapest kinds, burnt tin-dust 
is used instead of charcoal over the first 
coat of Shitanahi. This is burnished 
bright, and over it a thin coating of 
lacquer and gold-dust is applied. At 
first it looks well, but loaes its colour 
in a year or two, By using tin powder 
the same height is attained in 1 coat 
that would necessitate at least 3 coats 
of lacquer and charcoal -dust. This 
kind of work is, however, only used 
for cheap articles for foreign export, 
and has been quite lately introduced. 

Lacquirihq os MmL,— For lac- 
quering on iron or copper, braes nr 
silver, the metal is smoothed and 
polished, and then given » coating of 
"crude lacquer" or "blade laoquer" ; 
the Article b put over a charcoal fire, 
and the lacquer b burnt on to the 
metal till all smoke ceases to eecape. 
The fire must not be too fierce, and 
the metal must not be allowed to get 
red-hot, or the lacquer turns to ashes. 
After the lacquer has burnt quits hard 
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the aurface ie rubbed smooth with j 
lagerttrcmia charcoal; these opera- 
tionB are repeated 3 or 4 times, till a | 
good foundation of lacquer has been I 
obtained Then the flame operations 
exactly are repeated aa in making best 
“black lacquer,” Togi-dathi, “flat 
gold lacquer,” or “raiaed gold lac- 
quer,” only that the lacquer is burnt : 
dry over tie fire instead of being dried j 
in the pra». The lacquer is thus ren- ! 
dered quite hard and very durable. 
After the first 2 or 3 coats have been 
burnt on, the subaequent drying pro- 
cesses can be carried on in the damp 
press, should it be so desired. 

In winter, or when any article is 
required in a hurry, the workmen 
sometimes put a charcoal fire in the 
press, over which a pan of hot water 
u placed. The steam which is thus 
generated helps to dry the lacquer in 
an hour or two, which would take 
24 hours to harden ordinarily, but 
the lacquer thus dealt wit^ loses its 
strength, and is never very hanl. j 
“ Black lacquer ” turns a rusty brown, ; 
the colouring virtue of the iron being 
apparently lost, and therefore this plan 
is never adopted for good work, and in 
second-rate work only for under-coats. 

Nashjji (Pear Baals).— This style of 
ornamentation, oocupying an inter- 
mediate position between plain and 
ornamental lacquer, is treated of last. 
Till the opening of Japan U> foreign 
trade, it was in the hands of workers 
in gold lacquer, but now for the moat 
part all Nathiji on articles intended j 
for exportation is applied by workers 
in plan lacquer, in making beet 

AWyt, as in the first 

22 processes are identical with Hmji 
(Claw I.). A coating of Rthd is applied, 
and the gold-dust is sprinkled over the 
surface through one or other of the 
bamboo tubes, according to the fine- 
ness required. The article is set to 
dry in the press for 48 hours, and is 
then given a coating of pure trans- 
parent varnish. This is set todry for 
3 or 4 days, when it is roughly ground 
with Magnolia charcoal, and a second 
coat of truspuent lacquer is given. 


The article is set to dry for 48 hours, 
and then ground with Magnolia char- 
coal till a perfectly smooth surface is 
obtained. Transparent lacquer is then 
applied with a piece of cotton-wool, 
and wiped off again with soft paper, 
and the article is set to dry for 24 
hours. It is then polished with a 
mixture of Tono-ko and camellia-char- 
coal powder and a little oil. Next, a 
coating of Ymhino lacquer ia given, 
and wiped off with paper ; (he article 
is set to dry for 12 hours, and then it 
is polished with deerVhom ashes and 
oil. This is repeated 3 times to finish 
the article. 

The same processes are gone through 
I when using silver instead of gold dust. 

For cheap qualities, tin-dust is used, 

; and the powder is scattered on glue 
' immediately alove a coating of Aa- 
noji (whiting and glue). When the 
article is dry, it is burnished with 
i To-lmm (Equindum), and as soon as 
\ it [resents a bright surface a coating 
of pure transparent lacquer, with gam- 
boge, is given to it. It is set to dry 
for a day in the press, and greund 
with Magnolia eliareoal. Over this a 
coating of Shu-ttruthi (transparent 
varnish containing oil) is applied, and 
another drying for 24 hours completes 
the process. (J. J. Quin.) 

To Clean Lacquered Articles. 
—First boil the articles in a pan with 
ordinary washing soda to remove the 
old lacquer : then let them stand for 
a short time in dead aquafortis, and 
after run them through light dipping 
aquafortis. Swill all acid off in clean 
water, and lighten any parts in relief 
with a 8tcel burnisher, wash again in 
clan water, and dry out in beech saw- 
dust. Next place your work on a 
stove, till bo hot that you can just 
boar to touch with your baud, and 
apply pale lacquer with a brush. The 
: work must not 1* nwde too hot or 
' heated too rapidly or it will burn. 
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Lantern Sub©, 

(See afro Dhawwq akd Wbitmo 
oh Glass, stc.) 

Ik the making of lantern slides there 
«re three methods, via. (1) that of 
photography, in which t he slide is a 
positive (on glass) printed from a suit- 
able negative, and which may be left 
plain or afterwards coloured ; (2) the 
drawing and painting of a picture on 
glass, and (3) the making of black 
outline drawings or eketchee to illus- 
trate mechanical details in technical 
ketone. The preparation of slides of 
microecopkal objects does not come 
within this article. 

The Prep iration of Slide* on 
8enaitued Glass from Suitable 
Heg&tives. -When using purchased 
plates, attention should be given to 
the makers’ directions for exposing 
and developing. These goods com- 
monly require a little different treat* 
meat to ordinary negative plates or 
bromide paper, and many are spoiled 
through giving no thought to this. 

/Vm/ingf Framf.—To print trans- 
parencies for the lantern by contact, 
when tee negative is of a larger size 
than the picture required, necessitates 
some special kind of printing frame, 
if the negative is to be kept free from 
scratches. The following may he 
amply made, and will be found a great 
convenience where a number of pic- 
tures are required alike; Take an 
ordinary printing frame, my a 12 by 
10, of the kind made to use without 
a plate-glam in front, and in the rebate 
where the negative is usually placed 
fasten, with strips of paper all round 
the edges, s piece of very flat glam ; 
torn the fang ever, and on the other 
side of ths jpm fasten a mask of 
paper sr emdboard having an opening 
Ui|, If S( in. exactly in the centre. 
New, in place of the ordinary lunged 
lM,MMe»tane of tee same rise 
nf tekfcam*, with an openh^ in the 
wstaMipRt 0 Is, by 4 in., sad cover 
sQ tiyp ooe aide, with tee exception 
■■ ■ .2&" ' 


of the opening, with a piece of velvet. 
This frame, when placed in position, 
will be held ter the springs thatorigin- 
ally held the hinge back. To complete 
the arrangement, cut out a piece of 
dry mahogany 1 in. thick, and exactly 
3 in. by 4 in. to accurately fit the 
opening in velvet covered board, and 
on this block draw a square 3$ in. by 
^ in. exactly oentraL At one end of 
this square glue down a very thin slip 
of hard wood— that is, rather thinner 
than the glass plates to be used —and 
at the other end cut a mortice 3^ in. 
long, and about 1 in. wide, right 
through the block, beginning just 
within the 3J in. line, my ^ in. Ion. 
Into tins mortice fit a piece of wood 
8i in. by 1 in. by ) in. On to one 
side of this piece glue a similar strip 
of hard wood to that placed on the 
end of the block only, projecting $ in. 
each end, and on the other side screw 
a similar piece so that it can be re- 
moved. Jplace the piece in the mor- 
tice, and screw on tee back slip of 
wood ; there will then be left a space 
of | in. at the end, just room to put 
a piece of bent steel clock spring suffi- 
ciently strong to clip the ^ in. plate 
in position. The ud« of the block 
mav be rebated down } in. at the 
in. line to allow the thumb and 
finger to Adjust the plate in exact 
position. To complete tee frame, 
place tee block in the opening of 
velvet board, and arrange an ordinary 
brass pressure frame spring to keep it 
in position. For use, lake tee frame, 
remove tee board, and adjust the part 
of negative required over the 3} in. 
, then {dace over tee velvet- 
board, and fasten down tee 
springs. The in. jpkte is now 
clipp^ io the blod, ami dropped care- 
fully into Che opening over tee nega- 
tive, and after expocure is lifted out in 
the same way, so that any number of 
exposures may be made exactly regis- 
tered in the suae petition, without 
the chances of injury to the negaters 
which often occurs unless some such 
arrangement k adopted. (A. Cowan.) 
#*, ftp, mi flow** .-The 
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tm generally adopted for a lantern 
slide is SJ in. square, with } In. margin, 
which gives the sight of the picture 
2f in. square. By 4( square " I mean 
the so called cushion shape— that is, 
square, with the four corners rounded. 
All lanterns of any pretensions are 
fitted with condensers of 4 in. diameter, 
and this will take nicely the shape 
above-named without any felling off at 
the corners, the diagonal of the open- 
ing of the masks for the purpose being 
3} in. If the lantern is fitted with 
oondensen of 3$ in. diameter only, 
masks with round openings can only 
be used for all pictures, unless one is 
satisfied with only small-sized pictures . 
As regards condensers many of the 
modern lanterns are fitted with con- 
densers made with two plano-convex 
lenses, mounted with their convex 
sides to each other, and the two piano 
surfaces outwards. For limelight, a 
condenser of this kind is the vortt 
form, as it is almost impossible, when 
centring the light (especially when 
the mixed jet is used, where the light 
emanates from a very small spot only), 
to get a perfectly flat field, or M depth 
of focus A ; and the adjustment of the 
light requires to be very accurate or 
the disc is not perfectly white. Not 
so if the other form of compound con- 
denser be used, made up of a bi -convex 
lens, and the other lens of a meniscus 
form ; and when mounted, the side 
which « concave being toward* the 
light, and the convex side towards the 
screen. A condenser of this kind always 
gives the best remits with the mixed 
jet. The defect in the first-named 
condenser is not so gnat if the safety 
or blow-through jet is need, as the 
spot of light on the lime is much 
larger ; ana the defect is still less in 
the oil lantern, as the rim of the flame 
is still larger. The piano-condensers 
are used as being much cheaper. 

To avoid mistakes, the masks for 
lantern shdei an best made of what is 
known in the paper trade as surfeoe 
papor-that is, paper black one side 
and white on the other, the black aide 
pUoed towards the film, and the 


white side towards the cap glass, and 
on this white side of the paper the 
name of the subject can be written 
with pen and ink. The white side is 
also very convenient, as it can be 
easily seen in a very dull light by the 
operator. In making slides for 
amateurs, I generally mount them 
in this way; but I think a more 
elegant way is to use masks black on 
both sides, and write the title in white 
with a pen. To do this, get *a bottle 
of Chinese or permanent white, empty 
the contents into a much laiger bottle, 
and thin down with water, Btirring 
well with & piece of stick kept for that 
purpose, to a consistence that will flow 
in an ordinary fine-pointed pen. Or, 
if the title is long, it is best to use a 
steel pen called crow-quill size, or a 
lithographic pen ; the writing is then 
quite as easily done as with an ordi- 
nary pen and ink. The white must 
be occasionally stirred or shaken up, 
as the pigment being heavy soon settles. 

Whichever system of mounting ia 
used, the white Bide, or where the title 
is written, this side always goes to the 
light, unless the pictures are to be 
seen by the audience on the other side 
of the sheet, then matters are reversed, 
and the white or written side of the 
slide must go towards the sheet. 

The Bhape of opening of the mask is 
a matter of teste and judgment accord- 
ing to the subject ; for ordinary land- 
or interiors, the cushion Bhape 
generally be found the best, 
except in some instances where there 
is something objectionable in the 
corners, then a circular opening may 
be an improvement. Or take the 
subject of a distent landscape with too 
much of a grassy field in the fore- 
ground, the circular shape decidedly 
will be a very great improvement ; in 
few instances an oval will be a greater 
improvement still. For portraits the 
oval form is far superior to any other. 

In many instances, the square or 
coihioD shape is not suitable to the 
subject, especially where slides have 
to be made from negatives not taken 
for that purpose. The 7} in. by 6 in. 
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and the 7J in. by 4| in, sire negatives, 
are mostly very unsuitable to contract 
into a square shape, unless the aides 
contain unimportant matter and can 
be cut off ; if the whole of the subject 
has to be included, it is better to make 
a mask of the same proportions. In 
some instances, the aky can he made 
higher; if the subject be a flat country 
scene, then the sky bring made higlror 
will give a better representation of 
the flat*or marshy country ; but if the 
subject be mountain scenery, making 
the sky higher would have the effect 
of dwarfing the mountains, which 
would not be truthful ; just the same 
as in mounting an ordinary portrait, 
the higher the subject is mounted the 
taller he or she looks, and the lower 
the Bhorter, and it U just the same 
with the landscape subjects before 
alluded to. Many pictures are entirely 
spoiled by injudicious mounting, 
whereas, with a little care and taste, 
their value would be greatly enhanced. 
The masks 1 use I generally purcliaso 
by the gross, of the standard sizca, 
taking care that they are accurately 
cut and not out of the centre ; and for 
odd sizes I have a lot of Bhapes made of 
hard sheet brass, lij in. square outside, 
with the various sized openings, using 
the Woodbury cutter, which is very 
easy, cutting on a piece of platc-glaas. 

As to the binding of slides, nothing 
is better than thin black paper— not 
the ordinary so-called needle* paper 
that U generally used. The thicker 
the paper the more easily it is pushed 
off. Many use gum to stick it on with. 
Paste with the thin paper sticks far 
better than gum. The heat of the 
lantern makes the gummed paper 
tumble off the gla-tf, whereas it \m no 
effect, if paste is used. To make the 
binding more durable, if a little trouble 
is not an object, and the thin paper is 
used, just pass a camel-bur brush, 
charged withordinary negative varnish, 
over the paper, which makes it very 
bard, and stand a lot of rubbing with- 
outgetting damaged. (W. Brooks.) 

Jit Uk of Dry Plata, --(a) All the 
PMittpuk&iNrau be carried ou in the 


evening, with much greater rapidity, 
as well as economy, than any other 
method of producing pictures. A 
perfect lantern slide must possess two 
qualifications, vis, clear glass in the 
high lights, and, when held up to the 
window with a ground glass or other 
suitable background, full and distract 
details in the shadows. For oontact 
printing (which is the method largely 
practised), the following should be 
provided : One glass pan (4 by 5) for 
developing ; two glass pans (6 by 7) ; 

I as these will hold two plates each at a 
time, they will often oe found useful 
when fixing and clearing. It frequently 
happens that the first plate is not en- 
tirety fixed by the time the second is 
ready to be placed in the hypo. ; hence 
s large tray is quite essential. One 
j deep printing frame. A student or 
other kerosene lamp, with a porcelain 
i shade, is the beet for making the ex- 
posure, and a developing lantern yield- 
ing plenty of diffused orange-coloured 
light is essential for the dark room. 
In the dark room the negative u now 
placed in the printing-frame, and the 
box of sensitive plates is opened ; one 
is then laid upon the face of the 
selected prtion of the negative meet 
suitable for a slide. Next hold the 
frame up in front of the orange- 
coloured lantern, to obtain the comet 
adjustment of the slide with reference 
to the picture, and carefully keep the 
plate in position while laying the frame 
down to put in the pressure board It 
is no w ready for exposure, which should 
be made with a frame fixed at a dis- 
tance of about 12 in. from the lamp. 
Considerable latitude is allowable in 
the duration of the exposure, provided 
the developer is made to correspond to 
, it. A long exposure, 1M0 seconds 
(according to the density of the 
negative), with a dilute developer 
is the most suitable, yielding warm 
brownish tones with fine detail in the 
shadows. 

Abandoned negatives, with the film 
cleared off by boiling in water, can be 
utilised for the protecting glasses by 
[ being cut up to toe proper site. Care 
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•hould be taken to use glass free from 
fpota or bubbles. (J, E. Brush.) 

Making Outline Drawings on 
Glass Slides to Exhibit Me- 
chanical Details.— As the lantern 
is largely used at technical lectures, it 
may be explained that there is a very 
simple means of making slides to ex* 
bibat details of mechanism, piping, 
mathematical problems and the many 
things that the lecturer alone has a 
use for, and that perhaps for one occa- 
sion only. AU that is needed are some 
squares of ground glass (ground on one 
side only as usual) to make the required 
number of slides, and on the ground 
surface of those, with a hard lead 
pencil, the required drawings are 
made. When the detail is finished a 
coat of varnish is spread over and Ihit 
convert* the ground glau into dear 
gUm with a fired drawing upon it. 

Colouring and Painting Lan- 
tern Slides.— (a) Use transparent 
colours, namely, prawian blue, gam- 
boge, carmine, verdigris, madder 
brown, indigo, crimaou lake, anti ivory 
black, with the semi-transparent 
colours, raw and burnt sienna, and 
randyke and cappal brown, thinning oil 
colours with ordinary megilp to a 

a ust sufficient for proper work- 
using fora medium for laying 
on the first coat of water colours gela- 
tine thoroughly dissolved and hot. 
When perfectly dry this coat can be 
shaded and finished with watercolours 
mixed in the ordinary way with cold 
water ; but the manipulation of the 
added colours must be gentle, so as 
not to disturb the layer first put on 
the glass, A thin coat of the best 
mastic varnish heightens the effect of 
shades painted in water colours, but 
oil colours require no varnish. 

(6) Having failed in getting results 
to please myself by dabbing, stroking, 
and many other dodges, I have now 
succeeded in getting perfect gradation 
of tone by pouring on a filtered solution 
of colour, oreviously ground up with 
” medium, in an agate mortar. Pour 
it on very dark at the top of the picture 
and flow it down to the horixon, then 


back agaiuslowly, and allow it to drain 
off at the edge; when the proper depth 
is attained, blot off the drainings from 
the edge ; when dry, the outline of the 
horizon is easily obtained sharp by 
rubbing off the paint which has run 
over the border with a fine paper 
stump. Should any dust settle in 
spite of all precaution, make your 
clouds at the faulty part, thus getting 
rid of specks, (0. Smith.) 

My troubles began in slide pointing 
in making a sufficiently fine outline ; 
and this is how I overcame this diffi- 
culty, and hit upon a plan at once as 
good, if not better, than that given by 
Dallinger of drawing on ground glass 
with a pencil : I first hunted up an 
old round table ; this I painted a dead 
black colour, smoothing it off with 
sandpaper and filling up all cracks ; 
then another coat of black, with plenty 
of turps in and a few pinches of 
vermilion to take off any tendency to 
blue in the paint. When thoroughly 
hardened, you have a circular black- 
board, upon which you may sketch 
your intended outline. With a white 
chalk crayon, work as many fine out- 
lines as you think proper. I then from 
this took a negative with an instanto- 
graph, using the •' j in. by if in. pre- 
pared “lantern dry plates" of Lan- 
caster, giving about 5 seconds in dull 
weather, and developed until the black 
table began to sbow the merest trace 
of darkening : then I worked off and 
fixed and dried. I then had a most 
beautiful outline of the subject I 
wished, and done in f the time it 
would have taken me to draw on the 
glass direct, and far better, and shows 
beautifully on the screen. Any 
amount of detail can be quickly done 
on the round black-board, with the 
positive assurance that it will show 
well when magnified. (H. Green.) 

(c) Having prepared two pieces of 
wood-^>ne of them having a long 
tapering point, that of the other being 
more obtuse and of dimensions suitable 
for being easily held by the fingers— 
wrap tightlyround them a small pieceof 
thin waahleather, They will then pre- 
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sent an appear*** suggests of crayon 
atompe. I would recommend the be- 
ginner in this art to proctre a number 
of good engravings of landscape scenery 
haying a nearly uniform sky with a few 
light clouds ; because, if he Btudy 
these, he cannot fail to acquire a good 
idea as to the forma of, and affects pro- 
duced by, such clouds. It will be 
well for him to practise with a pencil 
and a sheet of paper those forms best 
adapted for the special picture on 
which he is engaged. Having thus 
previously determined upon the nature 
of the douda—confiniug himself at 
first to those white fleecy ones which 
are so frequently seen floating across a 
clear blue summer sky— let him apply 
the larger of the stump, and, with a 
motion conforming to the curling out- 
lines of the cloud, remove the sky- 
paint. There is room here for great 
artistic display; indeed it is nearly the 
only stage in the whole course d paint- 
ing a photographic transparency in 
which artistic taste can be shown. I 
have seen a transparency -artist point a 
common match with a penknife, wrap 
round it a bit of thin washleathar, and 
in less than a minute pick out clouds 
in a picture, which no amount of pro- 
tracted labour could have improved 
upon. I called it “ genius ” ; he said 
there was no genius in it, other than 
that which was the result of study and 
practice. In many cases the mere 
suggestion of a cloud proves effective, 
Let the upper edge be clean and sharply 
cut* and avoid the bad taste of bringing 
the cloud up near to the projecting tree 
or spire ana then breaking it off sud- 
denly. Cany it boldly scroai the pro- 
jection, which quite ignore. The ad- 
vantage of doing so will be found when 
at an afterstage the colour is removed 
from th e wire, by which the iky is 
thrown hack, the other bong brought 
near. It is so easy to clean off the sky 
with the stomp, that the tyro is often 
tempted to overdo his clouds ; hence 
he most be cautioned against this. I 
jMMpokaoof pure white fleecy clouds ; 
il a mors advanced stage be must try 
^tuhackupthetfvs edg»ofhiicl»H& 


with a more materialistic colour. For 
this purpose a little Payne'B grey, 
warmed with rose madder very sparing- 
ly applied, will produce a good effect. 
It is not easy to unpart a knowledge of 
cloud-making altogether by precept, so 
I would recommend the pupil to pur- 
chase a. few well-painted slides, and 
observe the special means employed to 
obtain such effects as are produced. 
The sky being oompleted, remove by 
means of the fine stump all paint from 
the distant hills, trees, spire, and 
indeed from every portion of the pic- 
ture except the sky. If there are 
distant mountains oolour them with 
crimson and raw sienna, or crimson and 
blue, according to their nature, keep- 
ing carefully to their outlines. Observe 
that no dabbing need be had recourse 
to when painting the rest of the picture 
unless H be a subject in which there is 
a smooth, unbroken portion, such as a 
lake or the sea. As this is supposed 
to give a reflection of the sky, it must 
be painted in a similar manner. Ob- 
serve, also, that every portion of the 
picture must be painted stronger and 
in brighter colours than would be the 
case were it a small picture which was 
to remain and be viewed as such, 
because by magnifying a 3-in. picture 
up to 12ft. theoolours become attenu- 

fore the colours Slyle^trongly ap- 
plied, in the certainty of their being 
toned down when projected on the 
screen. To return to the mountains ; 
while the distance is warn and of a 
ruddy purpls, keep the shadows oold 
especially in the nearer ones. When 
painting the mountains, avoid using 
the brush in such a way as to cause a 
ridge of paint to form an outline, but 
as W as possible work the brush from 
the margin inwards. By doing so, the 
iky is left undisturbed. This also 
applies to trees. For these a green is 
employed oompoeed of gamboge and 
Prussian blue. This wul answer for 
the greats’ numbs of subjects in 
which there is foliage; but the addi- 
tion of crimson lake will be necessy 
to obtain such warmth as that aso* 
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elated with autumnal tint*. There are 
sune specimens of foliage which may 
be fittingly coloured by lake and gam- 
boge alone ; butt judicious mixture of 
theoolour* mentioned will serve every 
purpose. It is not as if the painting 
were being made on clean or trans- 
parent glass. Here the foliage is com- 
posed of shades more or lees dark, and, 
what is of importance also, of a tone 
that may range anywhere between a 
warm ruddy brown and a cold black, 
according to the method adopted by 
the photographer in toning. And thi 
renders it impossible to say definitely 
what pigments ought to be employed 
in painting them. If the foliage be 
sombre and heavy, the gamboge should 
then predominate. This applies also 
to a ayass lawn or meadow. All that 
will be required for the trunk of a tree 
will be to warm it up with burnt 
sienna, well thinned. (J. J. Houston.) 

(d) When preparing photographic 
transparencies for colouring, do not 
treat them in precisely the same way 
aa if intended to be used without colour. 
If you examine a fine slide, by any 
well-known maker, embracing rural 
scenery with much foliage, it will be 
found that whereas in nature the foli- 
age was green, of a mors or less bright 
hue, in the photograph it is many 
shades darker than it should be owing 
to the number and density of the atoms 
of the silver composing the foliage, this 
being the case to such an extent as to 
prevent the green pigment from show- 
ing at all. 

This is quite a different matter from 
punting a photograph on paper or 
porcelain, for in these the blackest 
shadows or heaviest foliage can be 
lighted up at pleasure by the use of 
opaque or body colours, .or by mixing 
a little flake white with the transparent 
pigments which alone are applicable to 
transparency painting. But if, in a 
transparency, recourse were had to 
this prooedure, it would make things 
woree than before, for the luminous 
equivalent of flake white when applied 
paper is, in a transparency, the 
thinning of the deposited direr so as 


to allow more light to be .transmitted, 
the touch of pure white light given to 
form the highest light in the one find- 
ing in the other its equivalent in the 
complete removal of the image by the 
needle-point or penknife, so ae to leave 
nothing but bare glass. 

To one who has bad some experience 
both in making and colouring trans- 
parencies, it is not difficult to obtain 
the best class of photograph for receiv- 
ing colours with effect, although iUnay 
prove difficult to describe the charac- 
teristic features of such photographs, 
Perhaps the best idea will be conveyed 
by saying that it ought to be u out- 
lines, ” and even its outlines should 
not be too dense. A very brief ex- 
posure and rather long development 
afford the keynote to the nature of 
the manipulations requisite to secure 
the best effect. 

Having obtained a suitable trans- 
parency, it must next be varnished. 
Some years ago I adopted the use of a 
varnish composed of s&ndarac dissolved 
in methylated spirit. It gave a clear, 
bright film, and both oil and water 
colours took to it nicely ; but I some- 
times had occasion— as every painter 
of lantern slides will have to do more 
or less frequently— to pick out bits, 
and put in, or rather take out, touches 
of high light by means of the needle- 
point. I found, however, to niy ex- 
treme dissatisfaction, that the collodion 
film would chip and break off round 
the spot upon which I operated, and 
that if I drew fine lines by my scratch- 
point they became jagged and broken. 
Being recommended to try white hard 
spirit varnish diluted with alcohol, I 
did so with a result even worse than 
before. Having read of the virtues of 
castor oil when added to a plain sanda - 
rach varnish, 1 tried it with excellent 
offset. 

I have also employed, with the 
greatest degree of success, a solution 
of albumen composed of the white of 
an egg beaten up with twice it* volume 
of water together with 10 drops of 
ammonia. After the frothy mass has 
settled, the clear liquid is poured off. 
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To m it the transparency is flooded 
with the liquid, which is then drained 
off at one corner, and'the picture im- 
mediately immersed in a tray of hot 
water, the temperature of which is but 
little under the boiling-point. This 
coagulates the albumen, leaving it not 
only of a glassy degree of brightness, 
but modified in such a manner as to 
render it unaffected by either water or 
oil paints, while it iaauBceptihle of the 
mort delicate touches of another class 
of pigment, which I shall describe 
before concluding. 

The question now arises : What 
da® of colour is best for transparency 
printing— oil, water, or varnish t This 
cannot easily be answered ; each has 
its own advocates. They are all good 
in their way, and there are some trans- 
parency artists who employ them all 
even in one picture. As oil pigments 
appear to enjoy the greatest amount 
of popularity, I will speak of them 
first. Although nearly every dealer 
in lantern appliances keeps boxes of 
colours for sale, it will be advantageous, 
especially for the beginner, to purchase 
from artists’ eolourmen, under their 
■ definite names, the various colours 
required. They are conveniently put i 
up in tubes and are Bold at a very low 
price— 4c/. and upward. It must also 
be noted that only very few pigments 
can be employed, owing to the paucity 
of such m are quite transparent ; 
hence the expenditure for an outfit is 
very small. 

For blue, pnusian blue form* the 
moat useful among all the blue pig- 
ments, and one can get along very well 
indeed without any other, although 
there are some subjects in which 
Payne’s grey comes in handy. There 
are other transparent blues, such as 
Chinese Mueand cyanine Uuf ; but the 
prusdan is susceptible of such easy 
modification by the admixture of others 
that no other is really required. The 
best yellows are gamboge, Italian pink, 
and ft/low lake. There is but little 
difference between the two last, al- 
though the former of than is probably 
the more advantageous. Th t gamboge 


is useful for foliage, and with a small 
proportion of prussian blue forms a 
good green. Both raw and burnt 
timna must be procured. The former 
is useful in the representation of light, 
drv, sandy earth, dry roads, and light* 
coiouiyd houses ; the latter is a very 
transparent brown of an orange tint. 
Both Vandyke brown and 6t*rwi umber 
are useful, but much lees bo in a 
photographic transparency than in 
other classes of work, because any 
subjects which were of there tones in 
nature will be represented so very 
darkly in the photograph u to require 
scarcely any colouring at all. CVtuuon 
lake and pink madder oomplete the 
list. The latter by itself dries very 
slowly, but by the admixture of megilp 
or mastic varnish its drying is quick- 
ened. This applies Also to the Italian 
pink. A tube of lampblack, by which 
to render any portion more or leas 
opaque ; a tube of megilp, for use as 
a vehicle; and a bottle of mastic 
varnish and pale drying-oil, together 
with a few sable brushes, a palette, 
palette-knife, And large camel-hair 
brush complete tlie outfit. 

The most important piece of work 
in the painting of a lantern landscape 
being the «ky, I close this article by 
describing how it is done, premising 
that I do all my painting upon a re- 
touching desk, winch I find to answer 
this purpose rather better than the 
easels specially prepared for trans- 
parency painting. Let us imagine 
that the subject is a landscape, having 
about | sky, into which a tree, and a 
spire project upward. Mix on this 
palette a little burnt sienna and pink 
madder, and having charged a brush 
with this, draw it in streaks acres* 
the sky a little above the horixon, 
and then laying down the brush, dab 
it all over with the point of the first 
or second finger until it presents a 
uniform appearance. Never mind the 
fact that the paint has been carried 
over the tree and the spire ; it must 
be removed from them by a pointed 
piece of soft wood aa the last operation 
of alt. Next apply to the upper 



61 


Lantern Slides : Drawing on Glass. 


portion of the sky some prussian blue, 
and in so doing remember that there 
is no use whatever in hoping or at* 




means of tho brush alone. The finder 
is the all-potent instrument by which 
uniformity is secured, and u dabbing ” 
with it must be had recourse to. Bear 
in mind that the sky is of a deeper 
hue at the zenith than near the hori- 
zon ; therefore let the dabbing be 
performed in such a manner as to 
retain more of the paint at the top, 
than lower down, the quantity being 
so attenuated by the time it descends 
to the warm layer already applied 
as to merge into it quite imperceptibly. 
The laying on of a uniform coat seems 
very easy to the onlooker ; but it is 
only by dint of several trials carefully 
made that success is attained. As 
the beginner will probably spoil several 
skies before be succeeds to his own 
satisfaction, a soft piece of calico 
dipped in spirit of turpentine will be 
a useful aid to him during his noviti- 
ate. 

To complete the blending of the 
colours, and to obliterate the Blight 
textural markings arising from the 
roughness of the finger tip, is the 
function of the laige camel-hair brush 
already mentioned. It must be j 
whisked very lightly over the surface ; 
and, if cleverly done, all surface aspe- 
rities will disappear, aud the colouring 
look as if the glass were stained. 
Until the sky presents such an appoar- 
ance the formation of clouds must not 
be thought of. 

(<) Some authorities consider water 
colours the beet with which to colour ! 
lantern slides, but the work must be 
varnished with alcohol varnish to ren- 
der the colours transparent and ftxwl. 
For oil colsnrs copal varnish is the best 
vehicle, and to use this satisfactorily 
the oil must be got out of the colour, 
as much as possible, this beiug done 
by letting the thick colour (from the 
tubes) rest on blotting paper for a 
time, 

(/) For drawing aud painting on 
glau for lantern slides fint make the 


design in lithographic ink, worked dry 
in a cup, theh diluted with apirit and 
a few drops of copal varnish. When 
the lines are dry water colours may be 
washed on, the water used for these 
having 4 parts gum and 2 parts sugar 
to each 20 parts water with a few drops 
of phenic acid to prevent mould. 
When dry and finished, the whole is 
varnished over with 9 drachms of white 
gum-lac dissolved in about \ pint of 
alcohol. Warm the glass slightly 
before varnishing. The protection 
afforded, by the varnish is not always 
considered necessary when a cover glass 
is used, but the varnish assists in giving 
transparency. 

(y) Water colours for slides Bhould 
be as transparent as possible, the fol- 
lowing being suitable, cochineal car- 
mine, madder carmine, Berlin blue, 
yellow lake, vegetable green, burnt- 
sienna. Indian ink for black. Be 
sure keep dust from the work, as every 
particle will be visible on the enlarged 
picture. 

(A) The glass for the slides must be 
very carefully selected ; it should be 
plate glass cut to the Bize of the object 
glass in the magic lantern in which it 
is used. It must be entirely free from 
air bubbles, aud streaks of any sort ; 
eveu the bestf plate glass has a rough 
arw^a smooth side, which can be found 
out by passing the hand over its surface 
and so detecting any unevenness. As 
any irregularities will interfere with 
the smoothness of the colour to be Uid 
on, the smooth side of the glass must 
be carefully marked and used hi all 
tho plates. 

A flat palette is a necessity for oil 
colours; but for water colours, a 
palette with a rim to keep in the tints 
is the best. A palette knife is re« 
quirod for rniiiug together oils, colours, 
or varnishes, but is not wanted for 
water colour slides, except to take out 
burger lights. A maul stick to keep 
i the hand from touching the wet 
{ painting, can be made by covering one 
j end of a light but firm oane with wool 
, so as to form a round knob, and tightly 
billing the wool over with wash 
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leather, notching a groove in the cane 
to render the binding string quite 
secure. 

For brushes, red sable are beet, 
being stronger in their hair than black 
sable or camel-hair, and they have a 
firmer and finer point than either of 
the others ; the brushes should be en- 
closed in flat tin, one of every (6) rise, 

Dabbers are made by the amateur 
from round camel-hair brushes ; one 
of each of the 8 rises is used. The 
points of the round brushes must be 
cut off as shown in Fig. 32, the dark 
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lines show the part of the brush to be 
retained, the white space within the 
spots the portion to be cut away. *In 
order that the ends cut should be 
rounded, they must be burnt to shape 
after cutting, by being held in the 
flame of a candle. They must be 
twisted and turned round and round, 
soas to shape them to the proper form. 
When this is attained, clean off the 
traces of burning from them by rubbing 
them well with the finest sand paper. 

When the ilide ii painted, it 
requires to be mounted In a frame. 
These frames are made of wood; 
mahogany is generally selected, but 
deal will answer all the purpose. The 
three shapes for these frames are 
square, oblong, and round. The wood 
should be about ) in. thick, and where 
(he glass is to be inserted, the edge 
rixxdd be bevelled or have a rabbet 
on one side, the glass should be slipped 


in on this ride, and a tiny steal or 
brass rim laid over it to keep it in its 
plaoe. In chooring the wood for then 
frames, select only that which is per* 
feet in grain awl has no knots. 

Faint slides by lamp or candle-light 
as, being intended for exhibiting by 
artificial light, it will be seen at the 
time of painting whether 1 the right 
effect has been produced. 

Commence operations by dnwiqg a 
perfect outline of the picture on a piece 
of paper, which is laid under the glass 
as a guide. When a much huger 
picture than the rise of the slide is 
to be coped, as long as the promi- 
nent features of Urn picture are seised 
upon, the effect is attained, and one or 
two accessories will look better than a 
quantity crowded into a small space. 

Should any inaccuracies be found 
when the outlining is finished, the 
colour can be removed by the knife. 
When all the corrections are made, and 
the outlining is judged complete, it 
must be fixed to the glass by washing 
all over its surface a varnish made of 


Canada balsam, diluted freely with 
turpentine. Having completed the 
outline, fixed it with varnish and 
rubbed up the glass well, proceed to 
the second painting. 

Moonlight subjects can be rendered 
plearing if the appearance is given of 
the clouds moving, or rather sailing 
past the moon. This is managed by 
having two pieces of glass where the 
sky is painted. The wooden frame 
will have to be double on one side, to 
contain the fixed piece of glass, and 
the other to form a groove for the 
movable piece to rest on. Upon the 
fixed glass the moon is punted and a 
light sky without clouds. The movable 
piece of g Ian is only a narrow strip, 
just sufficient to hold the clouds. 
Fleecy and dark clouds should be 
painted upon it in such s manner as 
sometimes to allow the moon to be 
feeblv visible, at others partly or com- 
pletely obscured. Make these clouds 
as unlike each other 11 the narrow 
strip they are on will allow. Do not 
leave huge spaces in between, and let 
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the strip they are painted on be of a 
good, length, so u to give greater 
variety. Have a thin piece of wood 
fixed to the end of the strip, to serve 
u a handle, and when the slide is being 
exhibited ixuert the atrip of glass, and 
push it slowly along. 

This is only an amateur contrivance, 
but will answer several purposes, espe- 
cially whenever some Bmall objects are 
required to move straight along and 
disappear, while the larger part of the 
picture remains stationary. A ship as 
to full sail can be drawn across a sea- 
piece by this contrivance. 

Fig. 33, known as the lever slide, 
is used when the motipn of the mov- 


will look as if it were being well -shaken. 
(‘Artistic Amusement*.*) 

The Use of * Aniline Colourt,—(a) 
Obtain some sample boies of different 
aniline colours, such as methyl violet 
B, naphthol yellow 8, naphtbol red, 
orange 2, light green S.F., bismarck 
brown, methylene blue B, palatine 
scarlet, vesuvine brown, and sorbin 
red ; these are put up in powder form, 
and for use must be diluted with hot 
water, and allowed to cool. Half a 
salt-spoonful of powder is sufficient 
to make an ounce of liquid dye. The 
methylene blue is very strong, and 
only half the above quantity of powder 
is needed ; it is an excellent colour for 



able, piece of glass is to be up and 
down, and not revolving, and is par- 
ticularly useful for comic slides. Thus 
a dog killing a rat is depicted in the 
act by using the lever slide. Paint 
the dog with the exception of his head 
and neck, and all the requisite sur- 
roundings, upon the fixed glass, and 
upon the movable one his head and 
neck with the rat in his jaws. When 
fixing the slide in the lantern, be 
careful that the neck on one glass is 
quite joined to the shoulders on the 
other, and that the colouring of the 
animal is exactly similar on both 
glasses. By working the lever up and 
down, as shown by the dotted lines in 
the figure, the head and neck of the 
dog will be in motion, and the ret 


skies. Transparent colours made by 
Giinther Wagner may also be used ; 
these can be obtained in liquid form 
in small bottles costing id. each ; 
there are twenty-four different colours, 
those most useful for the special pur- 
pose being Vandyke brown, neutral 
tint, Indian red, olive green, sepia, 
and deep green. Both the aniline dyes 
and the albumen colours are found to 
be perfectly transparent. A good 
sable brush is necessary ; a Winsor 
and Newton No. 6, costing fid., is all 
that is needed, from the very finest 
work to washing in skies. A small 
porcelain palette and a cheap retouch- 
ing desk oomplete the outfit. These 
colours do not show brush marks and 
are more suitable for lantern slides 
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than water or oil colours, (Rev, H. 
Mudie Diaper in * Focus, *)' 

(6) Until recently, coloured lantern 
iltdee were invariably painted with oil 
or witer-colour pigments ; but the 
wiocesB of the three-colour process 
with , stained films has again drawn 
attention to the use of aniline dyes as 
suitable materials for tinting trana* 
parawKe. Hitherto the chief objec- 
tion to anilines has been their fugitive- 
neas^aod this instability would un- 
doubtedly be a serious drawback if it 
could not be prevented; but with 
improved chemical preparations, Buch 
as are obtainable to-day, it is possible 
to get a variety of colours that will 
stand the test of many years' use in 
a lantern without fading. 

1 have some confidence in advising 
amateurs to try aniline colours, for 
the use of which the following few 
and simple directions may be of 
service 

1. The slide to be coloured should 
be placed on a sheet of ground-glass 
held in the opening of an ordinary 
retouching desk. 

1 With a huge brush charged with 
water and a drop of ox-gall, wash the 
film over the whole surface. This 
will remove any greasinessand prevent 
blisters, which would otherwise occur 
if only a portion of the film be worked 
upon without previous wetting. 

The film Bhould now present a dull, 
moist surface without actual wet, and 
be capable of absorbing colour without 
any tendency to overrun the boun- 
daries. See that no looee hairs from 


the brush are deposited. 

3. Dilute the colour, if too strong, 
and get depth by repeated washes, 
except for small patches, which 
may be put on full strength, but no 
wash should be so dense as to clog 
details. 


4. As a rule, the density of the 
slide itself will yield the bjacla, but 
occasionally they may have to be 
assisted by colour. There is no satis- 

tbere^ore, for bnoches of trees, black 
boots on figure studies, sod timihj } 


small items, gum- water colour may be 
used with advantage. 

5. If the Blide be too pronounced 
in colour, soaking in water will remove 
the excess, though this should not be 
necessary with ordinary care, 

0. Dissolve the powder colours in 
boiling water, not m cold water, and 
keep them in small bottles. About 
ki or seven colours will be ample. 

7. For fine details use a magnifying* 
glass. 

8. Test each slide in a lantern before 
showing it in public. 

9. Work with two brushes, one 
charged with colour and the other 
moistened with water for softening 
the colour, or for absorbing and remov- 
ing any colour that has been accident- 
ally put in the wrong place. 

10. Work quickly, and do not let 
drops of colour remain on the film 
before spreading where wanted. 
(Walter Bagshaw, in the ' British Jour- 
nal of Photography.’) 
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Lead Burning. 

Thi process o! lead burning or auto- 

E * soldering cotuAste merely of 
j the edges of the lead (which 
require to be joined) until they melt 
or fuse one into the other. The edges 
of the two pieoea of material, when 
melted to this extent, readily become 
incorporated, the same m if two por- 
tions of molten lead were poured to- 
gether. Therefore the object to be 
attained in this work or process is 
simple enough, but the actual process 
or mode of doing it requires both 
skill and care besides Borne suitable 
apparatus. 

Lead burning U ddne without any 
description of solder or other foreign 
material ; and as a rule no flux is em- 
ployed, For roof work and for several 
other purposes burning is preferable 
to soldered joints in strength and in 
lasting qualities. When the operation 
is successfully performed, the work is 
stronger than when soldered, for all 
parts of it are alike, and will expand 
and contract evenly when heated. 
Solders often expand and contract 
more or lew than the metals which 
they unite, and this uneven contract- 
ion and expausion of the metal and 
solder may tear the joint apart. 
Another objection to soldering is that 
the solders oxidise either more or less 
freely than the metals, and weaken the 
joints, as is the case if leaden vessels 
or chambers for sulphuric acid are 
soldered with tin. Tin being so much 
more freely dissolved by the acid than 
the lead, a >on weakens or opeus the 
joints, ft is particularly with the 
many leaden vessels and chambers 
used in the preparation of chemicals 
that lead burning is specially useful 
* There Is nothing that ran be crauddered of 
on autogenous nature to this wotk. It la d.* 
a correct bum. ibooxh laigely quoted, it 
might Also be wW tbit lead ” bunting" t* an 
lnewrert tmn, for the lead is not burned, bat 
only fused or allied where thw Wot Is re* 
(1«M. in Uw original nwtbcd of burning 
**] there wa* m< flame employed at all. molten 
«*d bring poured ou to the seta sod after- 
wards trimmed off, 

3 


The apparatus required in the per- 
formance of this work consists chiefly 
of two things. The first is generally 
known aa the lead-burning machine, 
though it is no more nor less than a 
suitably constructed vessel for the 
generation of hydrogen gas.f The 
second is a bellows or other device for 
delivering ordinary atmospheric air 



under a light pressure. The two 
things together form a means of making 
a superior blow-pipe flame. 

Fig. Si illustrates in section the 

t The machine make* hydrogen gas on tbe 
|tp4 close to the work, and it ran be readily 
moved as required. If, however, ordinary owl 
ran be Attained on tin* pp'misra. thi* could 
u*d with a suitable turner, and will) Ihe 
bellows for tbe air supply. Or. aratn, tbe 
cylinders of com preyed gate* would be superb* 
to id!. If lie plumber livid or was working 
urn a town where they ran be ronvenlemly 
mhamed a* required, Tbe machine, however, 
baa Ur advantage that it ran be used for week* 
or longer perils wltliout removal from tbe 
Job, a* tbe n aterUU for charting It ran be 
ewkly obtained. 
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form of machine ordinarily ueed, and 
which ia considered to be free from j 
the many failings that the earlier 
maohiues brought to light* Thia con* 
tuts of aa upper and a lower lead vessel, 
the upper one open at top (or with a 
loose cover), the lower one being gas 
and water tight, eioept fa* the neces- 
sary openings provided. About 6db. 
sheet lead iauaod for theee(with burned 
seams and joints), though the stronger 
the better, except for the weight m 
transporting the machine. Between : 
the upper and lower vessel is a space 
containing another small vessel aa 
illustrated. It ia highly desirable that 
the machine have a wood case, or any 
means may be adopted to prevent it 
becoming cold ; if not, the sulphate of 
anc which ia formed will become 
crystallised, stopping the pipe and 
causing other troubles. When left 
charged, but out of we, even for an 
hour, it is beet to keep it in a warm 
spot; ^nd at night, or for longer 
periods, the liquid contents must be 
discharged, and the whole interior 
rinsed out with warm water. 

The upper vessel, it will be seen, is 

the bottom, and it need* no further 
description. The lower vessel has a 
grated or perforated false bottom, 
standing on legs made of pieces of 
lead pipe ; also a door or opening 
by which access can be had from j 
the outside fa* charging, an empty- 
ing hole at bottom closed by a cork j 
(a brass cock would not last long ■ 
here), and two pipe connection*. The 
space above the false bottom is nearly j 
tilled with scrap one, whichia inserted 
through the hand hole on the outside, 
the door of which bole is afterwards 
made secure. T%e upper vessel is 
charged about three*parts full with oil 
of vitriol (sulphuric acid) and water, 
in the proportions of one of add to 
seven or flight of warm water (alwayi 
adding the arid slowly to the walerX 
and tins immediately makes its way 
into the lower chamber by the pipe 
shown. 

. A* soon at tide dilute arid reaches 


the sine,* a chemical action sets up, 
giving off a volume of hydrogen gat, 
which will pass up through the pipe 
P into the small reseel B (sailed a 
wash-bottle), and thence out to the 
iet. The wash -bottle vessel is kept 
half-full of dean water, so that the 
gas, as generated, has to pa* through 
water and become relieved of oertain 
impurities it would otherwise have. 
There are, however, a large number 
of home-made machines in use, in which 
the washing vessel does not figure at 
all ; while many that have it are not 
kept charged with, water. 

The passage of gas from the lower 
chamber to the jet, as just explained, 
occur* when the cock is open and the 
gas required for use. When the oock 
is cloeed, the generated gas collects in 
the upper part of its vowel and rather* 
force until it gradually drives the acid 
liquid up the pipe, which delivered it, 
back into the upper vessel. This is 
claimed as an advantage for the ma- 
chine illustrated, for when not in use 
for a short period the acid liquid is 
driven out of the generating chamber, 
and active generation of gas then 
ceases, until the gss-oock is opened 
again. Let it be noted, however, that 
too much reliance must not be placed 
on this, for it is found that after the 
liquid comes back into the upper vessel 
gas follows it with some force, iffckk. 
ts not only wasteful but derid*^' 
dangerous to anyone near enough* to 
be splashed or have the acid throws 
upon him. It i* never safe to 
dose to or over a machine with tpr 
top. Some recommend a heavy kad 
perforated cap bring placed owpthe 
opening of the pipe in the upper 
chamber, and it is well to provide 
this. 

When the machine oeasee to go* " 
rate gas it may need arid and water, 
or the cine may hare been dissolved. 
It is more usual though to find 
carelessness the cause of failure, 


* Tbs pa-cock tap 
Boo** wbn» dttigfe 
ctwmbrf najr«e»ps. 

Kti «wrt safar. 


Iiilltstn bflpMd far » 
bag, U«t tbs air is the 


rtttWaotflmtiK 
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and thii gesfir&llT takes the form of 
allowing the machine and its contents 
to become cold so that pipe and parts 
are choked with crystallised sulphate. 
The chemical process in the machine 
is accompanied by heat, and this should 
be retained by a warm casing of wood, 
or wood and felt. Another cause of 
failure is the liability of the zinc 
becoming coated with sulphate, if the 
machine is carelessly tended, It is 
not neoeaiaiy to remove the zinc when 
the machine is out of use, but after 
the acid liquor is emptied out the zinc 
in its chamber should be well rinsed 
with warm water. Warm water is 
also the remedy when the zinc becomes 
coated, but in some oases it takes an 
hour or two, with three or four changes 
of water, to dissolve the crystals and 
get the machine in working order 
again. 

The acid that is purchased varies 
tn strength, and the proportion of 
water may vary as much as from 4 to 
1 to 8 to 1. This, however, is quickly 
discovered bv practice, as is the mo- 
ment for recharging also. The size of 
the machine may be about 9 in. wide 
by 2 ft. 9 in. high. The upper vessel 
should take, say 2 gal. of liquid. Jt 
is far from economical in materials or 
trouble to have the machine small. 

The bellows, for the air supply, are 
«qommended by some plumbers, 
pule others consider them trouble- 
wm. With a bellows there has of 
necessity to be a mate or lad to work 
^em, and if he is unskilled or careless, 
p'il quite impossible for the burner 
to do his work well ; there is also 
Kgtf risk, as will be explained directly. 
WEt generally has the most favour is 
an air vessel, aa Fig 85. This is a minia- 
ture of the gM-holder of a gas-works, 
hut in this case it contains air only. 
It is a cyKnder working within a 
double cylinder, the latter having 
water between its two walls. The 
inner will or cylinder can be dispensed 
with, so that water fills across the 
whole lower space, if desired, but this 
Reus a large bulk of water, which 
may have to be fetched from a distance, 


and it makes the vessel very heavy to 
move, if only for a few feet. The 
vessel would also need to be stronger 
to admit of being moved at ail when 
full of water. 

The chief detail of the vessel is the 
valve at top, This can he made of 



any form, a simple door will do, and 
if necessary a piece of thin sheet 
rubber will make it air-tight. If a 
door, then a weight or load must be 
placed over it to keep it closed. This 
lower cylinder might be 3 ft. high by 
1 ft, 4 in. external diameter, with 
l$*in. or 2-in. water way. The upper 
working cylinder would be 3 ft. 4 in. 
high by 1 ft. 2 in. diameter, ai d for 
these sizes a load of about 40 to 50 lb, 
on top will give a nice stream of a r. 

The burner consists of a breeches- 
piece, with cocks, as Fig. 36, one leg 
taking the tube from the hydrogen 
generator (the machine), and the other 
taking the tube from the air vessel. 
From the breeches- piece a single tube 
proceeds and delivers the mixed hydro* 
gen and air at the jet. The jets can 
be had of various sine for different 
works, but it is necessary that the 
ti 




nipples be kept free from injury, u 


Pig. 8? illustrates a working flame. 
The hydrogen flame is much longer 
and wary Wore the air is turned on. 


Figs. 88 and 39 also show the flame 
at work, one on an upright Up Seaiu, 
the other on a fiat Up. With a butt 
seam, a piece of lead can be used as a 


mg outdoors or in draughty places it 
will be found necessary to shield the 
flame by a tube over the noale, or 
other means beet suited 
for the conditions. 

There now remains some* 
f r ^ thing to be said as to the 
To ewe needed in using the 
machine. Itisneoeeraiyto 
point out that hydrogen, 
though incombustible by 
itself, is highly explosive when air 
is mixed with it. The gw we burn at 
our gas taps is hydrogen (carrying car- 
bon particles), and while it is confined 
to the gas holder, or the service pipes, 
it is harmless, When, however, it 
issues from gasdjurners it mixes with 
air ( the oxygen of the air), and com- 
bustion takes place freely. If it issues 
from the burner long enough without 
light being applied to it, we get a mix- 
ture of hydrogen and air which is mi 
longer harmless but will explode with 
great force when a light oomw near. It 
would be the same if by any means air 
was forced into the gas holder* so, 
tlust they ami the service pipes were 
charged with mixed hydrogen and air 



stick of solder would he ; or, what is (in suitable proportions) ; for imtnedi- 
often done, a strip of lead is Laid over ately anv one applied a light to a 
the mm and burned at both edge* as burner there would be a disaster, the 
if it was a sewn with two Ups. All mixture being combustible and in- 
surfaces which have to come together stantly burning lack along the services 
or be acted upon must be newly scraped and mains to the gas holder*, where 
bright and clean, and it is equally the climax would occur, 
important that they be quite dry both The burning apparatus consists of a 
at the joint and near it, When work- gas-holder aod a chamber full of air 
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which are connected together by rubber 
tube*,* Both have their gaseous con- 
tents under pressure, and when the 
cocks of the breeches- piece are opened 
the fact of their both exerting an out- 
ward force will prevent their mixing 
except in the single tube and burner 
where they are intended to mix. It is 
when the pressures in the machine and 
the air supply differ to some extent 
that (me or the other may get a mix- 
ture. If bellows are used a novice or 
careless blower can do it, or a bellows 
with defective valve can introduce the 
fault. The machine, it must also be 
noted, doe* not generate gas at the 
aame pressure from first to last, but 
as the charge of acid completes its 
work, the pressure will decrease. 
This, however, must be noticed by the 
operator. The operator must 1* care- 
fulfit is an index to his carefulness) to 
shut off the gas-cock at the machine 
whenever he stops burning, even if 
only for a moment. This care is per- 
haps not so necessary when an air 
vessel is used, as this does not cease 
blowing, but it is when an assistant is 
working a bellow*. It should, how- 
ever, always be done, and if the 
machine with tlie cock on it is out of 
reach, it is a good plan to introduce 
another cock just below the gas-cock 
on the breeches- piece. The two regu- 
lating oocks on the breeches* piece are 
seldom closed, for once the plumber 
gets these nicely regulated to give a 
good flame ho does not touch them 
again, unless further regulation is 
needed, It is onlv ordinary care that 
is needed in working a lead-burning 
apparatus ; there are no special risks 
or trouble. It may be added in con- 
cluding this par^raph of precautions, 
that the likelihood of air getting into 
the gas-generating chamber and 
nuking an explosive mixture there 
is greatly reduced, if not quite obvi- 
ated, by the proper use of the wash- 
bottle B, in Fig. 84, for if this is 

* TV gtt from lbs mtebir*, If K «o*p*d 
into a mult room, *<mld *\*> be a touroe uf 
dMttrlfU »-c*fwd beg enough to make au 
«pWvt»ixtan. 


charged with water as shown, no air 
could well pass from the gas-tube to 
the gas-generating chamber, norcoutd a 
flame flash by this obstacle. This wash- 
bottle is much neglected and often 
empty. In America it is often called a 
fire-trap. If water is in this vessel the 
risk of getting anexplosivemixture&ny* 
where but at the burner must lie with 
the air-vessel. If this is a bellows the 
risk is a real one, but if it is a weighted 
holder, as Fig. 86, no gas can get into 
it, owing to the steady powerful stream 
of air that is passing from it when the 
cock in the air pipe is open. In con- 
cluding thi« detail of the subject, if an 
explosion should occur and vitriol is 
splashed on to the flesh, a solution of 
bicarbonate of soda should be immedi- 
ately applied, or washing-soda may be 
used, if the bicarbonate is not available. 
There is, however, no more risk with 
this apparatus tlian with hundreds of 
other machines used by mechanics, if 
ordinary care is used. 

As already stated, it is important to 
see that all air is out of the tubes before 
attempting to light the gas, otherwise 
the flame may go back and explode in 
the tubes or the wash bottle. Tp 
be sure of this the beginner can test 
the gas, and a handy test tube can be 
made by capping one end of a piece of 
k-in. pipe, which should be about 
tt in. long. To test the gas, first 
I open the gas-cock on the generator, 
j then open the gas-cock on the mixing 
fork and let the gas displace the air in 
l the tubes, which it will do in about 
one minute. Now hold the test tube 
upright with the open end over the 
blow-pipe tip for a moment until the 
gas has displaced the air in the tube. 
Then quickly place your thumb over 
the opening of the test tube, which 
will keep the gas from escaping. Now 
ahut the gas-cock on the mixing fork, 
and take the test tube to one side 
away from the generator, still keeping 
it inverted and closed, and bring it 
close to a lighted match or candle. It 
will light with a pop, and if it is free 
from air it will burn quietly down in 
the tube until the gaa is exhausted. 
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Continue to test the gw. in this | 
manner until it burag as described, | 
when it may be aaiely lit at the jet 
without fear of its burning back. This 
precaution is neceeaarv only after 
opening and emptying the generator, 

It will be found that the generator 
evolves gas at a pressure greater than 
can be used on most work, and for this 
reason the flame will at first be long, 
noisy and unsteady, but, as there are 
two cocks, the volume and pressure 
can be regulate! to the requirements 
of the work at hand. To note the 
peculiarities of the Same, close the 
gas-cock on the mixing fork, until the 
flame is about 3 in. long. It will 
be of a pale reddish colour, and will 
burn steadily, the inner flame not be- 
ing as yet very well defined. Then 
open the air cock slowly, and when 
sufficient air has been admitted the 
flame will be seen to shoot out sud- 
denly, apd then shorten to about 1 j or 
2 in. in length. It will be smooth, 
compact, and keen. If the correct 
quantity of air has been admitted the 
inner flame will be plainly seen, and 
it a point where the greatest heat is will 
be blue. This inner flame is known as 
the non-oxidising flame, and is the 
flame which does the work. The tem- 
perature of the outer flame is low, and 
its effect on the lead is to coat the 
metal with an oxide, and the lead J 
though it runs does not unite. To 
demonstrate this, bring the point of the 
inner or non -oxidising flame to bear on 
a piece of sheet lead. It will fuse 
bright and clean, and will have a circle 
of grey oxide around it Then quickly 
remove the flame, and the spot will 
remain bright. How bring the flame 
to bev on the same piece of lead at 
another Spot, but keep the point of the 
inner flame at least 4 in. away from 
the lead. The bad will melt and flow 
togetW, but will be covered with a j 
coat al oxide, and the union will not be 
perfect. Slowly withdraw the flame, 
and before the flame ii entirely re* 
moved-the spot will be heavily coated 
blue oxide, under which 


When about to use the gas, open wide 
the gas -cock on Urn generator, and do 
any regulating of the flame with the 
gas-cock on the mixing fork. These 
oocks can have pieces of heavy wire 
brand or soldered lengthwise of the 
haudlee, bo as to form lever handles, 
This will allow the gas and air cocks to 
be closed or opened by gently tapping 
the levers, which is the best way to. 
secure a slight variation. To regulate 
them with the finger means constantly 
opening or closing them too much, and 
the result is that, in adding air, too 
much may be admitted, which will 
blow out the flame, making it neces- 
sary to turn off the air and light the 
jet again, and this operation may have 
to be repeated once or twice before the 
oorrect flame is obtained. 

Always turn on and light the gas 
before admitting any air, and when 
ceasing work, the air must be turned 
off first, If this operation is reversed, 
an explosive mixture of gas and air 
may form in the tube with injury to 
the tube, if nothing else. 

When learning this work it should 
be made a point to study the flame 
until the colour and form of the proper 
flame is understood. One of the great- 
est troubles that the beginner will have 
is the inability to regulate the flame 
to the requirements of the work. 
For instance, a Same that will work 
nicely on 12-lb. lead will burn ho lee 
in 4-Ib, sheet before the inner flame 
gets to work properly. For this reason 
three different rise* of tips should be 
used. On 4-lb. sheet, the smallest 
tip should be used, and the flame before 
reducing should not be longer than 
1 in., and when reduced the inner 
flame will only be just perceivable, but 
vou can easily tell when it touches the 
lead by the metal fusing bright. Hit 
is desired to fuse 12-lb. sheet, the 
^ in. tip should be substituted, and 
it will be found necessary to have the 
jet of gas about 3 in, long, which, 
when reduced, will be about 2 in long, 
and show the inner flame quite 
plainly, 

Experiment (or experience) is neces- 
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•tty to determine the size of the flan*, j 
The flame shouM be reduoed to a size ! 
that will not melt the lead as soon as ; 
ft touches it, It should, instead, be 
such that the lead has to be heated j 
first, and the fusing come gradually, j 
In this way it can be determined just ( 
what died drop is required, and it 
allows plenty of time to place it just 
where it is wanted. This is important 
cm upright seams, and very necessary 
on inverted work. It is not necessary 
to be so particular on horizontal seams, 
as on seams in that position the result 
is assisted by gravity. The lead drop 
that is melted from the upper lap can- 
not do otherwise than unite with the 
under lap. It must be remembered 
that in starting a seam you have cold 
lead to fuse, and after the first drop is 
started the lead in its vicinity will be 
heated almost to the melting point, 
and ft will be seen that tbe lead runs 
at the approach of the flame for the 
next drop. 

One of the most important things to 
impress on the learner is not to hurry 
the work. Hurried work means holes 
burned in The sheets, holes which are 
difficult to patch. The old saying 
“ more haste less speed," can well be 
applied to lead burning. Sufficient 
time must be allowed for one drop to 
set before attempting to place the next 
drop. Time spent on practising at the 
bench is time well spent, as many 
little details that cannot be brought to 
the beginner’s attention here will be 
learned in that way, 

8eami.— There are only two kinds 
of seams, viz. : the butt seam and the 
lap seam. The butt seam is used prin- 
cipally for joining horizontal waste 
pipes and in lengthening traps, or for 
any purpose where it is desired not to 
have the point of junction show. 
With this form of seam, the lead can 
be heated until fusion takes place 
nearly through the sheet. It is gener- 
ally desirable to add lead to the seam 
to make it as strong as the sheet it 
joins, unless the article is of such a 
and strength as to allow of its 
being burned on both tides, which 


makes the strongest of seams. The 
sheet for butt seams is prepared by 
rasping the edges of the lead sheet 
to De joined straight and true, bo that 
when the edges are brought together . 
they will fit cloee everywhere. The 
edges are then shaved fora distance of 
| inch each side of the edge, making a 
seam $ inch wide. When jointing 
heavier than 12 lb. lead the edge 
should be shaved at an angle to form 
a deep V-shaped groove, and the seam 
is then made by adding lead to fill 
the groove. This allows the fusion to 
take place nearly through the sheet. 
The butt seam is the simplest form 
to burn, no matter in what position it 
is placed. 

The lap seam is most commonly used, 
and of the two is generally to be pre- 
ferred. Ab it is not necessary to cut 
and trim the edges true, it dispenses 
with any additions of lead, except in 
rare instances. It leaves one hand free 
to handle the shave hook, and the lap 
can be dressed to fit any uneven spots. 
It also makes the next best seam to 
through fusing. By lap seaming, & 
tank can be lined in about half the 
time required to butt Beam the same 
article. 

The sheet for the lap seam is pre- 
pared, as its name indicates, by lapping 
one Bheet J in. to J in. over the other 
sheet. Let the under edges be shaved 
clean, also tbe upper edge. The lead 
required to make the scam is melted 
from the upper lap and is fused on the 
lower sheet. There is no reason why 
the lead at the point of juncture should 
not be made as thick as the original 
lead. This is the point to be aimed at 
; in practising the work, and & reliable 
way of determining tbe strength of an 
experimental seam is to cut squarely 
! across a finished Beam, then bend the 
| Beam slightly. The thickness can then 
be noted. The beginner should practise 
the different seams, until the thickness 
of the joint can be told by the looks of 
the lead. A few days’ practice at the 
bench will soon train the eye to recog- 
nise good work. 

The only way to acquire efficiency is 
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by practice, sufficient practice being 
necessary to satisfactorily master the 
blow-pipe and flame, and In practising 
do not be diaoouraged, for it is work 
that has been done before, and can be 
easily done again. 

When the beginner first tries to 
make a flat butt seam, he should use 
pieces of sheet lead about a foot long, 
as strips of that length are much 
easier to prepare. The edges are made 
straight with a flue rasp which is held 
lengthwise Mid parallel to the edge to 
be trued. The rasp must be used 
lightly, or it will be apt to tear the 
laid, and so leave it in worse condition 
than before using it. The edge should 
then be gone over with the shave hook 
and cleaned. Next shave the top sur- 
face a distance of $ in. each way from 
the edge, which will make a seam J in. 
wide when finished. The edges are 
now butted together, and the sheets 
firmly recured to a board with a few 
tacks. The extra lead that is neces- 
sary to add to make a full joint mu*t 
be obtained from a strip of lead, which 
should be about § in. square and shaved 
cl Jan. 

The burning should be begun at the 
end of the seam nearest the operator. 
With the point of the inner flame melt 
off a drop from the lead strip, And have 
it fall squarely on the seam just 
slightly in advance of the point of 
fusion. Follow it up with the flame, 
placing the point of the inner flame 
directly over the edges of the warn, 
which is almost under the lead drup. 
As soon « fusion commences ou tfw 
lead seam, the melted drop will flow to 
the bright spot and immediately unite 
with it. The flame must then be 
quickly removed, and the drop be 
allowed to set. 

The drop will cool immediately upon 
the flame being removed from contact 
with it. It is not necessary to wait 
for any specified time, but if the flame 
is allowed to play constantly on the 
sheet it is apt to get overheated and 
when in that condition it tikes very 
little best to make the lead run tike 
water. 1 To avoid this the flame should 


be lifted dear of the seam for an in- 
stint after each drop has been formed. 
Now melt off another drop and let it fall 
aa before, only it should lap on the pre- 
vious drop about oae-half its diameter. 
Secure it to the seam as before. Thia 
operation should be repeated until the 
seam is completed. This form of flat 
seam should be well practised, as it 
makes the beginner familiar with the 
blow -pipe flame. Practice certainly 
should not cease, until the flame can be 
brought to the lead without horning 
holes through it, this being » thing 
that will probably happen at the first 
trials. 

It is not usual for the butt seam to 
be used on upright work if it is at aU 
large, as it is a difficult matter to make 
an upright butt seam that will stand 
the test. If a finished seam was cut 
into short pieces, an examination of the 
severed ends would show many weak 
places that appeared to be strong, the 
reason of this is that the heat necessary 
to fuse through the lead will cause the 
lead to run from the seam and leave a 
gap, or at least, a thin place. 

| To practise upright butt Beams, pre- 
pare the work as just described for flat 
seams, but let the sheets be securely 
tacked to a board which can be sup- 
ported in an upright position. The 
burning is begun at the bottom of the 
seam. The flame should be shortened 
considerably, as the fusing is required 
to take place somewhat slower than 
with flat seams, for in upright or in- 
verted seams gravity has to he over- 
' come, and the operator must have 
plenty of time between the commence- 
ment of brightening and the actual 
fusing to drive the melting drop to 
the required position. The blow-pipe 
is held so that the flame strikes the 
seam squarely and at about a right 
angle with the sheet. When fusion 
starts the flame should be drawn 
quickly towards one side, and if the 
lead is at the proper temperature the 
melted drop will follow the point of 
I flame, and os It comes in contact with 
j the adjoining edge, it will properly 
mute, It is not Decenary to odd lead 
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to thete seams oftener than at intervals j 
of 6 or 8 in, , or, u often u the lead 
shows 8%na or weakening, when it may 
be added by holding the lead strip 
against the lead sheet and slightly 
above the flame. The melted drop 
will unite with the sheet and can then 
be driven to any desired position. 
This seam will show the characteristic 
leads, bat they will lie nearly level 
with tie lead sheets, and if a scratch 
cloth be rubbed over it, nearly all 
traoee of the seam will be removed. 
To make a really strong seam it must 
be go»e over with the flame at least 
twice, for after fusion of the edges 
takes place the flame can be used 
quite strong without fear of the lead 
running from the seam. Do not cease 
practising this Beam until it is nearly 
perfect. 

The horizontal butt seam is seldom 
used in a general way, but it has to be 
occasionally made. To practise this, 
prepare the sheets and tack them 
securely to the board, as previously 
described. The board is then placed 
in position with the butted edges hori- 
zontal. The flame should strike the 
sheet nearly square. The edge of the 
upper sheet should be heated first, and 
as it brightens, the flame should be 
directed on to the edge of the lower 
sheet. If properly done, fusion will 
at once take place. The object sought 
ia to get a light fusion between the 
two sheets before attempting to bum 
the lead dear through the seam. If 
this is not done, the lead will run from 
the upper sheet and cause holes, or at 
least will seriously weaken the upper 
sheet. After fusion is once obtained 
it a a simple matter to go over the 
seam a second time, which can then be 
fused through without much danger of 
burning holes through the sheet. 
Lead can be added in the same manner 
as in upright seams, if required. 

The Inverted BvU &oet is used for 
jointing waste pipes which conduct 
add from tanks, These dues are 
usually in a horisontai position and 
the seams must be burned in place. 
The most difficult part of a seam is in 


starting it. When fusion baa once 
taken place, the rest of the seam is easy. 
The seam is- prepared the fame as 
described for other butt seams. Care 
must be taken to have the edges butt 
close, and the blow-pip flame must be 
made as short as poetic and still melt 
the lead. The point of the inner flame 
is placed squarely on the seam. Both 
edge® must be heated at once. If the 
edge* begin to brighten, and do not show 
an inclination to fuse, the flame ghould 
be drawn quickly to one side, and the 
melted drop will follow the point of 
flame and unite with the adjoining 
edge. This seam, in common with 
other butt seams, should be gone over 
the&econd timetoaasureaperfect seam. 
It is difficult work to add lead to the 
flat inverted seam, but when necessary 
it should be done by burning the end 
of the lead Btrip to the seam. The 
strip is then melted off, leaving a drop 
of lead affixed to the seam, which can 
then be drawn to the required spot 
with the flame. The finished iaverted 
seam shows pita upon examination of 
the reverse side of the Bheets. Tbeoe 
are caused by overheating. The ope- 
rator will often be surprised at the 
inverted butt seam showing a remark- 
able fulness. This is accounted for 
by what is just stated . The lead upon 
the application of the heat, runs from 
the upper or back side of the sheet 
and forms a very full seam. For that 
reason the inverted butt seams 
always appear stronger than they 
! really are. 

The Lap Seam is most commonly 
used for practically all purposes. 
When the beginner becomes proficient 
; with the blow-pipe, no trouble will be 
experienced in making lap seams that 
: will show, when cut, a joint equal in 
thickness to the sheets that are joined. 

Lead sheets for flat lap seams are 
prepared by ^ring dean the exposed 
edges; also the surfaces where the 
sheets touch each other. The upper 
edges can then be shaved for a distance 
j of J in, each side of the lap. The 
i sheets should be lapped } to f in., 
according to the weight of the metal. 
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It wul be understood that light sheets 
will Dot require as large a lap as heavier 
sheets. ‘Rje object of lapping is to 
leave the sheets practically as one 
piece, to effect which the lead is melted 
from the upper sheet It titty be 
roughly allowed that 12 lb. sheet 
should be given a J in. Up, while 
20 lb, sheet needs f in. 

The Same for lap seams is brought 
to bear squarely on the edge of the 
upper sheet with a alight skit in the 
direction of the under sheet When 
the edge has brightened to almost 
fusing punt, the flame should be 
diverted quickly from there to the 
lower sheet. If the metal is suffi- 
ciently hot tbe melted drop will follow 
the point of the flame, and at once fuse 
with the lower sheet. This process 
is repeated, advancing $ in. to $ in. 
each time, according to the thickness 
of the sheet. The smaller the piece 
taken at the time the better. Even 
skilled operators do not attempt large 
pieces, see Fig. 38. 

In making a horizontal lap seam the 
procedure just described, in preparing 
the lapped edges, should be followed. 
The lap is arranged that the edge of 
the upper sheet shows upwards, and 
the flame is directed downward* on to 
this edge, the same as would appear 
if the right ride of Fig. 39 was tbe 
top of that illustration. As tbe drop 
commences to melt, it will have a 
tendency to flow downwards, but at 
that moment the point of the flame 
should be directed to the back or under 
sheet, which will brighten at once, and, 
by directing the flame for another 
moment on the drop, the two will at 
once unite. 

The inverted lap seam is usually 
cemridered as difficult m any, al though, 
with suffideut practice, the operator 
finds it as easy as the others. Let the 
flame be as short as possible, and apply 
it at a slight angle from the upper 
towards the lower sheet. Good prac* 
ties is to hare an upright piece of work 
which h bent over at right angles to 
unki part of it an inverted seam. 
Rnt bora the seam up the upright 


piece to the angle, oomplete the angle, 
then go along the inverted piece. 
When a mao can do this reasonably 
well, he is ready to undertake any 
work that may he given to him. 

In making burned joints to lengths 
of pipe, or far lengthening traps, etc., 
the butt seam is commonly need. 
First, with a drift plug and a dresser, 
get the pipe ends quite true in round* 
nets, then rasp and shave the ends 
j that they may butt true together. If 
! it is possible, let a thin piece of card' 
i board, or stiff thick paper, be rolled 
; to go inside the ape at the joint, as 
this will prevent lead getting through, 
j or rough edges being formed. Assum- 
ing the pipe to be fixed horizontally, 
the burning should be started on the 
under ride and then proceed upward* 
on both rides, finishing at the top. 
j If practice has been bad with flat and 
upright seams, no difficulty will be 
experienced with the pipe. No lead 
need be added, unless a hole is made. 

| With a hole on the underside, it will 
1 be found necessary to melt a piece of 
lead at a higher point, then, with 
the flame, make it flow down to the 
hole. 

In the case of heavy pipe, requiring 
a joint that will withstand pressure, 
the “burned -through” butt joint is 
used. To do this the outer edges of 
the pipe ends are bevelled, so that 
when they come together a V -channel 
is funned into Which lead is melted. 
For good work only about half the 
thickness of tbe pipe b bevelled, leav- 
ing half— the inner half— flat to form 
i a true butt joint to this extent. This 
part is then burned together in the 
S ordinary wav, after which the 
channel b filled with added lead 
j burned in. 

| In making lap seams in pipes, tees, 
etc., the burning b done exactly tbe 
same as lap seams with list work, but 
the initial preparation is different, In 
making a lap joint with pipe the same 
process b followed, in preparing the 
ends, as when a copper-rat or a Now* 
pipe solder joint b to be effected. One 
end of the pipe is opened out with a 
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tan-pin, or with a drift-plug one cue 
huger than the pipe, while the other 
ena w rasped ana shaved to a long 
betel edge which will clip' into the 
owned end. Hating shaved all parte 
clean m with a Up joint, the burning 
is commenced and finished as already 
explained. 


Leather. 

DYEING, STAINING AND JAPAN- 
NING, AND MISCELLANEOUS 

RECEIPTS. 

Chamois Leathers,— Ordinary 
wash-leather, which will be the most 
familiar instance to most readers, is 
made from the inner split of sheep - 
skins, often called “sheep limngB.” 
The skin, after being deprived of its 
wool by the fellmongcr, is limed for 
a short time to plump it tolerably, 
and in this Btate is split into two 
thicknesses by a machine which draws 
the akin over a steel straight-edge 
against a straight blade to which a 
rapidly reciprocating motion is given 
by an eccentric. The grain split, 
which, curiously enough, is consider- 
ably the larger of the two, is used for 
the manufacture of the thin fancy 
leathers so often used for bookbinding 
and portfolio work, while the lining 
goes for wash-leather. It is first 
freed from lime by bran drenching, 
and the loose and fatty layer which 
exists in the centre of a sheep-skin ia 
removed with a sharp knife on the 
learn . The skins are t ben placed in the 
‘ ‘ stocks " or fulling-mill, which is used 
for the softening of dried hides, and 
pounded till a part of the moisture ia 
evaporated, and the fibrous structure 
has become somewhat loose and open, 
sawdust being generally added to 
facilitate the process. Oil is now 
added in umall quantities, cod-liver 
oil of a crude sort being generally used 
in tliis country, though on the Conti- 
nent, whale oil and other marine oils 
are frequently substituted, The oil 
is gradually absorbed by the skins, 
replacing the water, which evaporates, 
the skins being occasionally hung up 
for a short time exposed to the air to 
facilitate the operation. When the 
water lias been entirely expelled, the 
skins lose their original limy odour, 
and acquire a peculiar mustard-like 
smell due to the oxidation of the oil, 
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They are now somewhat loosely packed 
in a box, where they heat rapidly 
from continued oxidation of the oil, 
and must to taken out and exposed 
to tie air at intervals to prevent over* 
heating and consequent injury, since 
theoxidatiou of drying oils takes place 
eo rapidly as in many cases to produce 
spontaneous combustion. During this 
heating process, much pungent vapour 
of acrolein is given off, the colour of 
the skins changes to a pronounced 
yellow, and the tanning process is 
complete ; but it still remains to rid 
them of the superfluous oil. In the 
old English process this is accomplished j 
by washing with warm soda solution, j 
by which the oil is partly saponified 1 
and partly emulsified »o that it can be 
washed out. In France, where the 
oxidation takes place more gradually, ! 
the skins being freely exposed to the 
air by hanging frequently during the 
stocking process, and the final oiitU- ; 
tion being also accomplished by hang- 
ing in warm rooms, the oil is much 
less viscid, and a large portion of it 
can be removed by dipping the skins 
in hot water, and then wringing or 
hydraulic pressing. The oil prosed ! 
oat in this way constitutes the pure 
modlon Htyrru, or pftniirt tortt, which , 
after mixing with UUow and other 
cheaper fats, constitutes the deg ran of 
commerce so much esteemed in curry- 
ing. The oil obtained in the English 
way by washing out with soda, and 
afterwards acidifying the solution, is 
known as sod oil, and U much leas 
esteemed, but as some English clta* 
moisera now work in a way very little 
different from the French, and obtain 
their oil by pressing, it is hard to see 
why K should not he equal to the 
French product, if properly used, j 
White wash-leathers are made by 
bleaching in the sun, the skins being 
moisten xl with water and the alkaline 
fat- liquor obtained in washing out the 
remaining oil; or the bleaching is 
accomplished by oxidising agents, such 
as permanganate, followed by treat- 
ment with sulphurous acid to remove 
the manganese peroxide formed ; nr 


by sodium peroxide. Oil leathers are 
the only ones except chrome leather 
which will stand the action of hot 
water, and indeed immersion m hot 
water is constantly used on buff leather 
to shrink or “ tuck " the leather so 
as to make it thicker and more com* 
pact. 

8taining and Dyeing Leather. 

There is a difference in staining and 
dyeing as will be noticed in the fol- 
lowing. Aniline dyes are now mostly 
used fur the Utter, tot until their 
use was properly understood, they 
gave very uncertain result*. Much 
depended on the tanning, as, for in- 
stance, a dye and formula that gave 
good results with morocco were found 
to give quite different results with 
Russia leather. 

Staininn .— This is most applicable 
with dye-liquors prepared with decoc- 
tions of the dye-woods, a sufficient 
depth of colour being obtained by re- 
peated application* of the liquor, 
while dyeing, which usually moans 
the dipping of the leather in dye-liquor, 
is more applicable for aniline colours, 
because a more even colouring is ob- 
tained. If aniline colours be laid on 
with a brush, it is seldom easy to get 
a uniform colouring or shade, « these 
dyes have a mat affinity for organic 
substances, like leather, and immedi- 
ately an aniline dye touches the sub- 
stance it oolours it at once, so that a 
single brushful of liquor will give an 
uneven effect, deepest where the full 
brush first touches and lighter where 
the nearly exhausted brush leaves the 
surface. If these dyes must be used 
as stains, that is, applied with a brush, 
then the work must be quickly done 
with fully charged brushfuls of liquor, 
•o as to quickly get sufficient to float 
the skin all over before any part has 
absorbed too large a proportion of the 
dye. 

The following process would be 
adopted to stain a goat or dear akin, 
tanned for morocco leather. 

It is a good plan, after cleansing the 
dye table, to brush the taWe over with 
a decoction made by boding crushed 
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linseed in water (and straining it), 
this liquor being equivalent to a coat 
of mucilage. It causes the skin to 
cling to the table, which prevent* it* 
dipping, and afterwards admits of the 
table being cleaned of all dye Btains 
by simple washing with hot water. 

To prepare for staining, have all 
the liquors ready in bowls, one for 
the dye liquor, one for the mordanting 
fluid, another the “ striker/' and a 
fourth of cold water. It is better to 
have a rubber tube from a tap for the 
cold water, as running water is desir- 
able for removing superfluous dye 
liquor from the stained skin. 

Lay the skin fleah-side down on 
the table with the head towards the 
left hand, and moisten it with a sponge 
dipped in clean tepid water. To en- 
sure the moisture being evenly dis- 
tributed, go over the skin with a glass 
‘‘slicker " to press out all superfluous 
water. When this is done, the mor- 
dant is applied. A mordant docs 
not always have a chemical effect on 
the colour, it often being used to 
ensure that the dye liquor strike* 
more readily and cveuly, and so en- 
sures a uniform shade. With mo- 
rocco leather, there are some dyes 
that do not require a mordant at all. 

Apply the mordant with a large 
hair brush and lay it on all round the 
edges first, then zigzag across the 
middle. After mordanting half a 
dozen skim and laying aside over a 
trestle to allow the mordant to pene- 
trate, take the Bkin first done and, 
after wiping the table clean, lay it 
on as before. Next apply the dye 
liquor in just the same way as the 
mordant was laid on. One coat of 
dye liquor is given each mordanted 
skin, commencing with No, 1 , then a 
second coat, and a thml and fourth 
as required. 

A “striker” is a fluid which is 
applied to a dyed (or stained) skin to 
modify the colour or tint (sometimes 
it iB a mordanting fluid) and it is ap- 
plied after the staining. 

When the went erf colouring is thus 
completed, ail superfluous dye is 


washed off with water. Water is 

C d on • and the dyed surface 
ed, or, .it is better to let 
water run on the skin from a tap 
or hose. When this is done, the 
remaining water is “slicked" off, 
unless the formula states otherwise, 
and finally the skin is huDg in the 
drying loft, The sun must not be 
allowed to shine on the skin whilst 
drying. 

The dried Btained skins next go to 
the finisher, who gives a gloss to the 
coloured surface. For morocco ekina 
that have been stained with dye-wood 
liquors it is prepared as follows ; Take 
i 21 oz, curd soap, oz. pure hog’s 
lard, ami v \ oz. nyKallmed carbonate 
of soda, and boil them in as much 
water as will dissolve all ; then mix 
in 21 fl. oz. of decoction of flax seed. 
This quantity will finish a gross of 
skins. The liquid is laid on lightly 
with a Rponge, allowed to dry on, and 
then dry nibbed lightly with a piece 
of flannel. The skins are then ready 
for the market. Should the finished 
skins be somewhat stiff, they can be 
softened by laying them in damp pine 
sawdust. Let two skins be laid grain 
or coloured sides together, so that only 
the flesh side touches the sawdust, 
then cork-board them. 

Dyeing Morocco Leather with A nilint 
\ Cdouri,— This is an easier process than 
staining, and, in the hands of & prac- 
tised dyer, the very finest result* are 
| obtained. Owing to the rapidity with 
S which aniline dyes colour leather, it iB 
beat to work with two or three baths 
of various strengths. One chief reason 
for this is that if one bath of full 
strength is used for the first hath, the 
resultant colour will have a bronze 
hue, which is not removable and which, 
in most cases, is considered to quite 
spoil the effect. By using two or 
three solutions, commencing with a 
weak one and ending with one of full 
strength, a more uniform colour is 
obtained, with greater brilliancy, 

For geuerad use with morocco leather 
that is to be dyed with aniline colours, 
the mordant ia tannic acid (8 oa, arid 
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to 1 gal. of water). Or a mordant of troublesome bronw hw will be ob- 
sumach liquor of the same strength tained, and the same appbes, if the 
may be used. For alkaline dyes sul- akiM, whan taken from the bath, are 
phate or phosphate of soda, 1 part to not washed quickly. After washing 
100 of water, u used.* put the skins to dry. 

In dyeing (that is dipping) morocoo In dealing with the second pair of 
skins* it is the rule to put two skins skins the*) should be first put into 
together, flesh side to flesh side, and the second bath, then into the third 
sew the edges. They are treated in bath, finally into a newly pr ep ared 
tins way with the result that only one bath of the full strength. TBs is 
Bide of each side ie dyed, which is all necessary for uniform oofeuring, and 
that is necessary, and a considerable w the moat economical method. The 
faring in the dye liquor is effected, as dye baths should be used at about 
the flesh side*, if exposed, would 80° to 90° F. } all through the dyeing, 
absorb a deal of liquor. A certain aoditaagoodplaDtoputt small 
amount works in between the sewed piece of leather through all the pro- 
edges a few inches, and dyed skins can oewes before commencing with the 
generally be recognised by thk skins. 

The process is as follows : Apply In finishing these skins they may be 
the mordant to each skin ; the pair is first softened with damp pine- wood 
thrown over a pole, and the mordanting sawdust as already mentioned, then 
of about six more pairs follows. Then boarded with a cork arm -board and 
take the first pair and examine them to finally given a coat of finishing glow, 
see if the mordanting is properly done, as described under staining. A differ- 
Too much of the liquor must not be ent material, however, is used for the 
felt, and if, on preying the grain side glow, usually some secret of the ope- 
with the thumbnail, liquor exudes, rator, but a good finish for aniline 
the skin should be lightly slicked to dyed morocco skins is prepared u 
remove excess mordanting liquid. If, follows:— 
on pressing the thumbnail asexplained, Put some new milk in a stoneware 
the part pruned shows up lighter than jar, and place this on a hot plate or 
the other part, then the skin is suffi- before a fire that the heat may curdle 
ciently mordanted. the milk. This will take several 

After the mordanting is properly hours. Strain off the curds and wash 
done, take a pair of skins »nd dip these in hot water until the water 
these in {be weakest solution of dye shows no sign of milk ami is neither 
liquor, and work about until uniformly acid nor alkaline. When this is done- 
coloured. Then lift them out, and put and it must be done thoroughly— di»- 
theto in the second or medium strength solve the curds in liquid ammonia and 
Lath, and after working a few minutes stir until the whole is like cream, 
pass them into the third and full This is the desired finish and it is 
strength bath. Work them about in applied to the dyed leather with a 
this until the desired cotour is obtained, sponge and when dry the feather is 
A little practice is needed to deckle ready for the market. If at all stiff 
the colour, as the tint w darker while after drying, soften by hand slicking, 
wet than when the skin has dried, this does not efface the grain like a 
therefore a deeper tint must be allowed machine, 
to the skin, when it comes from the Patent, Japanned, or Ena- 
kst bath. mailed Leather.— These are terms 

When the colour required is ob- used to designate those leathers, 
mined, no time should be lost in whether of the ox, the hone, the calf, 
■willing the duns in or under plenty or the seal, which are finished with a 
ot water to remove superfluous dye, waterproof and bright varnished sur- 
if left in the kit bath too long, the face, similar to the feoquend wood 
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work o# the Japanese, The term 
“emmdled" a generally used, when 
the leathers are finished with a rough- 
seed or grained surface, and “patent 1 ' 
or “japanned” are the term* used, 
when the finish is smooth. Though 
generally black, yet a small quantity 
of this leather is made in a variety of 
ooloura. 

(1) For boots, shoes snd light goods, 
seal-akin (the skin of the common 
hair-seal) is used ; while for harness 
and similar work bullock hides of any 
heaviness may be used. 

The turning process is that com- 
monly known as “union," being a 
mixture of oak and hemlock barb. 
Previous to tanning the soaking, un- 
hairing, liming, etc., are done in the 
usual way. When the tanning is about 
one-third done, with heavy hides, a 
buffing is taken off and is then split 
into three layers. The top or grain 
side is reserved for enamelling in fancy 
colours and for special uses. The 
middle is hugely used for carriage 
trimmings and ports of harness, the 
flesh side for shoes and similar pur- 
poses, The tanning is then completed 
by subjecting the liquor to a gambier 
liquor instead of the bark liquor. 

When the splits are fully tanned, 
they are laid on a table and scored, 
then stretched in f rapes and dried. 
After drying each one is covered on 
one side with a compound as follows, 
this being to close the pores of the 
leather and make a surface suitable for 
the varnish. 

Take 14 lb. of raw linseed-oil, and 
add to it 1 lb. dry white-lead and 1 lb. 
silver litharge. Well mix, then set to 
boil, stirring constantly until the mix- 
ture is thick. A little should be 


spread on a sheet of iron or china, and 
if it dries into a tough elastic sub- 
stance like rubber, in 15 or 20 min- 
utes, it is ready. This compound is 
put on one aide of the leather while it 
is in the frame. Few a second quality 
enamelled leather (not the beet patent), 
chalk or yellow ochre is added to the 
above mixture while it is boiling, or 
»KUe fluid before using it. When 


thus treated the frames are put into a 
rack in a drying cloeet and dried at a 
tec perature starting at 80°F. and rising 
to 160° gradually. The air should re- 
ceive it* heat from steam pipes, not ' 
from a stove, 

After drying, the ground coat just 
referred to is pumiced to smooth the 
surface, and is then given two or three 
coats of enamelling varnish which con- 
sists of prusaian blue and lampblack, 
boiled with linseed-oil and (after re- 
moval from the fire) thinned with tur- 
pentine. The thinning makes it suit- 
able for flowing evenly over the surface 
of the coated leather, It is applied 
with a brush and each coat is dried, 
then pumiced and rubbed with Tripoli 
powder, before applying the next. 
The last coat is, of course, left un- 
touched. The leather is now ready 
for market. 

Another recipe for the varnish is 2 
os. vegetable black, 9 oz. prussian blue, 
90 fluid oz. of raw linseed-oil. These 
are boiled together asalready explained, 
and then thinned with turpentine. 

Enamel varnishes should be made 
and kept several weeks, in the same 
room as the varnishing is done, so as 
to be always in the same temperature. 

(2) Leather destined to be finished 
in this way requires to be curried with- 
out the use of much dubbing, and to 
be well softened. The English prac- 
tice is to nail the skins, thus prepared 
and quite dry, on large smooth boards, 
fitted to slide in and out of stoves 
maintained at a temperature of 160° 
to 170° F. (71° to IV L\), coating them 
repeatedly with a sort of paint com- 
posed (for black) of linseed-oil, lamp- 
black, and prussian blue, well ground 
together. Each coating is allowed to 
dry in the stoves before the next is 
applied. The number of coatings 
varies with the kind of skin under 
treatment, and the purpose for which 
it is intended. The surface of every 
coat must be rubbed smooth with 
pumice ; finally, a finishing coat of oil 
varnish is applied, and, like the pre- 
ceding coats, is dried in the stove. 
The exact degrees of dryness and 
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flexibility, the composition of the 
paint, and the thickness and number 
of the coate, are uice points, difficult 
to describe in writing. Thu branch 
of the leather industry, so far as it 
relates to calf-skina, is carried on to a 
larger extent, and has been brought to 
greater perfection, in Germany and 
France than in England. In the 
former countries, the beat of the sun 
is employed to dry some of the coat- 
ings* The United States have also 
brought this style to a high degree of 
excellence, especially in oi*hidw. 
There, use is made of the oils and 
spirits obtained from petroleum, and 
without doubt French and German 
emigrant workmen liave materially 
assisted in attaining this high standard, 
heather finished hi these styles u used 
for slippers, parte of shoes, harness, 
ladies’ waiatdwite, hami-liagB, etc., and 
h m now maintained a place amongst 
the varieties of leather for a long 
period of years. (Spoils' * Ency'.) 

(3) The first coats of the japan for 
patent leather are made with linseed- 
oil and pruauian blue, boiled together 
for some hours ; the last coat of var- 
nish with linseed oil and lampblack, 
similarly boiled. Each coat is sepa- 
rately dried at a temperature of lfi0° 
to ISO 3 F. (72° to »r C.), and rubbed 
on the leather by the hand, the skin 
being nailed on to the surface of a 
board. The prueew is a very delicate 
one, ami requires special knowledge in 
each part of the operation. 

(4) To fkpnmk of Patent 
Ltalher.— Patent and enamelled lea* 

• ther will, if the glazed sides are placed 
together in warm weather, become 
stuck together, and unices carefully 
separated, the leather will be spoiled. 
The simpl&t and best way to separate 
sides is to place them in a drying or 
other hot room ; when hot, they can 
be taken apart without injury U> the 
pkzed or enamelled surface. If a dry- 
tog-room is not accessible, lay the 
tides on a Ua roof on a hot day, and 
they will soon become heated suffi- 
ciently to allow their being separated 
Vitboqtjqjtry. Any attempt to sepa- 


rate without heating to a high degree 
will prove a failure. 

($} When the enamel of the leather 
has chipped of, clean the parte well 
with fullers earth and water, and then 
apply varnish. In the first manufac- 
ture, the primary coat is made of pale 
Prussian blue and the best drying-oil, 
boiled together. When cold, a Uttle 
vegetable Hack is ground up with it, 
and after application to the heather, it 
is stored at a gentle heat, and polished 
with a piece of fine pumice ; a second 
coat, which consists of the same var- 
nish with some pure pruwiau blue 
mixed with it, is then applied. There 
are also third and fourth coate applied, 
the last being made of 2 oz. pure 
pruaaian blue, 1 oz. vegetable black, 
1 qt. drying-oil, with a little copal or 
amber varnish. Each coat is stoved, 
and rubbed with pumice. For the 
purpose of repairing, use all 14 last coat," 
stoving at a heat not exceeding ISO 0 F. 
(71° C.) ; but take care that the pig- 
ments are carefully ground in the 
drying-oil, and don t add the unber 
varnish till the third awl last coat. 

tfusriu faithn.— (1) The odour 
given to this leather by the Russian 
curriers was long kept a secret, but it 
i is now known, and “Russia" leather 
j is now made in many countries. 

The skins used are goat, large sheep, 
calf, c»w and steer hides, and the 
preliminary operations of soaking, im- 
muring and fleshing are done in the 
lupui way. The skins are then put to 
swell in a mixture of rye-dour, oat- 
Hour, yeast and salt. This mixture is 
made into a paste with water, and then 
| thinned with more water, sufficient to 
steep the skins in. For 100 skin* take 
22 lb, rve-flour, 10 lb. oat-flour, a little 
salt amt just sufficient yeast to set up 
fermentation. The steeping of the 
, skins in this mixture take* two days— 

[ until they are swelled up, after which 
they are put in a solution of willow 
' ami poplar barks, in which they re- 
main tight days, being frequently 
i turned about. The tanning i* after* 

I wards completed by putting the hides 
‘ into • tanning liquor wxnpwed of 
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Wiflow and ptae barks, equal part*. 
They remain eight days in this honor, 
then a fresh liquor of the same kind 
and strength is made up, and after the 
hid* are hardened and split, they are 
Spain steeped in this for a further 
eight days. This completes the tan* 


» next process is to cut the hides 
down the middle, from head to tail, 
into sides. These are scoured, rinsed 
and dried by dripping, and then pawed 
to the currier. He slightly dampens 
the dry sidee and puts them in heaps 
or folds them together for a couple of 
days to temper. They are then im- 
pregnated with a mixture of two-thirds 
birch oil, and one-third seal oil. 
This is applied on the flesh side only 
for light leather, and on both sides 
for heavy leather. The leather is then 
“set out," “whitened" and well- 
boarded and dried before dyeing. 

For Russia-red colour, a decoction 
of sandal-wood alone, or mixed with 
cochineal, is used. This dye liquor is 
applied several times, each coat being 
allowed to diy before tbe next is 
applied. A brush is used for this, and 
the dye is put on tbe grain side only, 
in Russia, the mordant used, before 
applying the dye, is a solution of chlo- 
ride of tin. 

To prepare tbe dye take 17 oz. of 
sandal- wood, aM boil this for one hour 
in 6 quarts of who* ; then filter, and 
dissolve in the filtered fluid I ot. of 
prepared tartar and soda. Boil the 
whole for one hour, and aetaridea few 
days before using, 

When the dyeing is completed the 
leather is again traded with the mix- 
ture of birch and saal oils, applied to 
grain side with a piece of flannel and 
when the dyed leather is dry a thin 
smear of gum-dragon mucilage is given 
to the dyed side to save the colour from 
Mm- Tbe flesh side is smeared with 
|bark tan juice and the leather is then 
[grained for market. 

(2) This is tanned in Ru«a with 
p* brk of vinous sped* of willow, 
ppler, and kith, efthv by laying 
r*V in pit! <w handing is liquors, 


much like *other light leathers, the 
lime being first removed by bating, 
either in a drench of rye- and oat- 
meals and salt, by dog dung, or by 
sour liquors. After tanning, the hides 
are again softened and cleansed by a 
weak drench of rye- and oat-meals. 



The peculiar odour is given by satu- 
rating them with birch-bark oil, which 
is rubbed into the flesh side Vith 
cloths. This oil is j«*oduced by dry 
distillation of the bark and twigs of 
the birch. The red colour is given by 
dyeing with Brazil-wood ; and the 
diamond-shaped marking by rolling 
with grooved rollers. 

Much of the leather now sold as 
“Russia" is produced in Germany, 
France, and England. It is tanned in 
the customary way, occasionally with 
willow, but more generally with oak- 
bark, and probably other materials. 
Economy would suggest the use of 
such materials, as from their red 
colour, are objectionable for other 
purposes, and therefore cheap. The 
currying is in the usual manner, care 
being taken that the oil used does not 
strike through to the grain, which 
would prevent it taking tbe dye. 
The colour is given by grounding with 
a solution of chloride of tin (100 parts 
perchloride tin, 30 parts nitric add, 
25 parts hydrochloric acid, allowed to 
stand some days, and the clear solu- 
tion poured off, and mixed with 12 
volumes of water). The dye-liquor 
may be composed of 70 parts rasped 
Brazil-wood, 3 parts tartar, and 420 
water, boiled together, strained, and 
allowed to settle clew. The grounding 
and dyeing is done on a table with a 
brush or sponge. The odour is com- 
municated by rubbing the flesh-ride 
with a mixture of fish-oil and lurch- 
bark oil, which sometimes contains no 
more than fi per oeni of the latter. 

Brown Leather for Boot 
Uppers. — The greatly extended 
demand for brown boots bis made 
the particulars of staining the leather 
oaoo tough t aft*. The hUowag 
8 
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recipe gives good results., The pro- 
cess is to first mordant the leather 
with bichromate of potash, then, before 
this is quite dry, the dye-liquor is 
applied. If the colour dries out too 
red a tint, a single application of the 
mordanting fluid will reduce it. 

To prepare the mordant, put some 
crystals of bichromate of potash into 
a pint of cold water. Let this remain 
one hour, but shake it frequently. 
Thenr pour off the liquid from the 
undiwolved crystals and dilute this 
liquid with warm water until it is of 
a pale strew colour. 

For the dye-liquor, dissolve Bismarck 
brown in boiling hot water, 1 oz. to 
the gal. ; allow this to digest one hour, 
then strain off the clear liquid from 
the tarry matter. This .requires do 
further dilution, and is applied with a 
brush, as described under “ staining." 

By varying the bichromate of potash 
solution, various shades of brown are 
obtained, but it should not be used 
too freely or the leather will become 
harsh and liable to crack on the grain 
side when boarding. When stained, 
dry the leather in the shade, and 
afterwards soften it by the use of 
damp sawdust and boarding, as ex- 
plained. For a chocolate brown, stain 
as described, then tone with & weak 
solution of green copperas in water 
(| to 1 ox. to a gal.). 

Slacking Bmm Leather BooU.— 
All applications of brown polish that 
the boots may have had must be first 
removed, this being effected with a 
strong solution of washing soda, used 
hot. Rub until the leather is cleaned 
of all old polish. Hake a weak solu- 
tion of green copperas (it must not be 
strong), and apply one or ihore coats 
with a brush until the desired black- 
ness is obtained* When this is done, 
take some tallow (a tallow candle), and 
rub it into the leather, rubbing well 
until it is warm with the fnction. 
The boots are then ready for the 
application of the ordinary blading or 
boot polish. 

Aahwife for Leather.— Take 
equal parts of ordinary glue and in* 


glass, put them in a saucepan, oorer 
with cold water and let stand (cold) for 
a night, say 10 hours. Then boil up, 
and after Boeing that the materials are 
perfectly melted, add pure tannin 
(tannic acid) until the mixture becomes 
ropy, having a consistence like white 
of egg. For using on leather, first 
get the two surfaoes quite even, then 
buff them, and apply the cement warm 
to both surfaces. Rub the cemented 
surfaces together, then press tightly 
and allow a few hours to dry. This 
cement is considered capable of joining 
machine-belting without riveting. 
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Leather Cloth 

OR “AMERICAN” CLOTH. 

(&e also Watbbphoowno.) 

(a) As ft aubetitate for leather, 
enamelled cloth is now largely used 
where lightness and pliability are de- 
girahle. Having the appearance of 
leather, and nearly, if not quite, it* 
durability, it is used where strength 
ia not so important aa a good appear- 
ance,' In the covering of carriage tope, 
the upholstering of furniture, the 
covering of trunks and travelling bags, 
a great quantity is used, and it is also 
employed in garments, coverings, etc., 
as a protection from water. The 
details of its manufacture are very 
simple. 

The foundation of the article is 
cotton cloth of the best quality, and 
generally made expressly for this pur- 
pose. Tho cloth is taken from a hale 
and wound upon a large cylinder pre- 
paratory to receiving its first coat. It 
is then passed between heavy iron 
rollers, from the top one of which it 
receives its first coating of composition. 
In many places the covering is spread 
by a knife under which the web jesses. 
The composition is made of linseed- 
oil, lampblack, rosin, and a few other 
ingredients, which are boiled together 
till they reach the consistency of 
melted tar. From between the cylin- 
ders it is carried to a drying frame 
made in the shape of a reel, and sub- 
jected to a high temperature in the 
drying-room, which is heated generally 
by steam-pipes, After the dryingpro- 
cesa it is given to workmen, who make 
all the rough places smooth by rubbing 
with lump pumice and water. The 
cloth is then passed through the same 
operations as before, rolling, drying, 
and rubbing, and this is repeated 3 to 
5 times, or until the required thickness 
has been laid on. After the last scrub- 
tag down, the fabric is taken to 
another department, thoroughly var- 
nished, and again passed through the 
taler, H tww appears as a piece of 


cotton doth, with one black side look- 
ing very much like patent leather. 

| One step yet 'remains to be taken. 
The cloth is passed between heavy 
rollers, which cover its surface with 
regular indentations resembling the 
grain of leather. It ia now ready for 
the market. Ab many frauds are 
perpetrated in this article as in any 
other, manufacturers who desire to 
turn out a heavy material, first fill 
the cloth with clay, and the rcsfllt is 
an enamel that will crack during the 
cold weather of wiuter ; or, in their 
endeavour to produce a cloth that will 
stand a low temperature without 
cracking, they make material that 
will be sticky in summer. The poor 
quality is uadi in the cheap trunk and 
lag trade, but none hut the best will 
do for the outside wear that comes 
upon carriage tope. (‘ Manufacturers’ 
Gazette.') 

(6) Dr. Ballard has some valuable 
remarks on this manufacture in one 
of his reports. The japan or enamel 
used for enamelling cloth or leather is 
usually prepared, he says, by boiling 
Prussian blue or peroxide of iron in 
raw linnecd-oil. At the Leather Cloth 
! Co.'s works at Stratford, the pots for 
making it, 10 in number, each holding 
150 gal., are set in brickwork and 
arranged along 2 sides of a building 
devoted to the purpose. The pots 
are enclosed in brickwork chambers 
having sliding iron shutters in front, 
which can be drawn down during the 
boiling. The fumes escape by pipes, 
and are drawn away by a fan, and 
delivered into the ashpit of the boiler 
of the works, for consumption, thus 
preventing nuisance. The pots are 
fired from the rear, and the enamel is 
allowed to cool before being ladled out. 

The manufacture of leather cloth 
(American cloth) and of table covers 
is carried on at some places on a very 
large scale in extensive factories, and 
at others in much smaller establish- 
ments. The details of the operation 
may differ in different works, corre- 
spondingly with differences in the pre- 
cise article manufactured and the use 
Q 2 
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to which, it la to be Applied ; bat the 
emnttal features of the businrae art 
the same in all works. The enamel] tag 
of leather and pasteboard for the 
preparation of what is called patent 
leather " and the peaks of military and 
other caps is a very similar process, 
but is oonducted only in small eetab- 
Hihmsnts. 

The enamel used at the smaller estab- 
lishments is ordinarily purchased from 
persons who prepare it; but at the 
larger establishments it is usually made 
on the premises. Briefly, the process 
consists in laying on the varnish or 
enamel smoothly upon the cloth, etc., 
and then exposing the varnished mate- 
rial to a high temperature in an oven 
or heated chamber. 

For the making of table-oovera, the 
doth is usually manipulated in conve- 
nient lengths, and the same is mostly 
the case when leather cloth is made 
in the smaller establishments for the 
covering of boxes and cabs. In the 
large establishments for the manufac- 
ture of leather-cloth, the cloth is made 
in rolls of many yarela in length. In 
some cases, the cloth undergoes pre- 
paration before the varnish is laid on, 
with the object of preventing imbibi- 
tion, and sometimes to impvt thick- 
new and substance to the article made. 
This preparation consists either in 
sizing the surface, and perhaps after 
sizing putting on a layer of paint, or 
in laying on at once a paste made with 
boiled Unseed-oil, whiting, and water. 
When the surface thus prepared is dry, 
the varnish is laid on. When a long 
roll of doth has to be varnished, the 
vinmh is spread on by means of a 
machine adapted to the purpose, which 
puts it on smoothly and evenly as the 
doth panes through it, and as the 
cloth leaves the machine it goes on 
direetiy to the drying chamber. When 
the doth is varnished in lengths, it is 
laid upon a long smooth table, and a 
workman lavs the varnish on evenly 
by hand, twng for the purpose a flat 
instrument or scraper. After being 
varnished, it is hung up in a drying- 
room, the capacity of waich varies, of 


oouree, with the Bize of the works. 
The larger establishments have several 
such rooms, a oorwiderahle eitent of 
the buildings being thus occupied. 
The room is heated to about 170° F. 
(77° C,) by means of steam-pipes or 
hot-air pipes, or by means of heated 
air driven in by a fan, and is venti- 
lated by means of windows, the aashea 
of which can be opened, or by means 
of an unpointed tiling to tne roof. 
Much vapour strongly imnremated 
with acrolein is given off and mis the 
chamber, rendering the atmosphere 
very irritating to noee, eyes, and 
respiratory organs. Some of the 
vapour condenses as a brown liquid on 
the walls and panes of the windows. 
It is a common practice to keep the 
windows closed at night, and to open 
them in the mornings for the thorough 
ventilation of the room. In small 
establishments, instead of a lighted 
room, a small but sufficiently capacious 
dark chamber, more of the nature of 
so oven, heated in the same way or 
by hot-water pipes, is in use. The 
iron doors of such an oven open into 
the room where the varnishing opera- 
tions are carried on, so that the atmo- 
sphere of this room in which the men 
work is always more or less charged 
with irritating vapour. Such an oven 
as this, if ventilated at all, is venti- 
lated by means of a pipe proceeding 
from it through the roof of the build- 
ing. 

The process of enamelling leather or 
pasteboard differs very little from that 
of making table-covers. The enamel 
is laid on by means of the scraper 
before mentioned, and by rubbing it 
gently on by the hands of the work- 
man. The material k then heated in 
in oven such m has been described, 
but so arranged that the material is 
slid in horizontally upon the sitting 
shelf on which the varnishing is per- 
formed. The varnishing and heating 
are repeated as often as may be neces- 
sary to ensure the proper thickness of 
enamel. 

Brattice doth, for use In mines, is 
made by covering coarse hempen 
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doth m both »dw with a oowee black 
ui&t or rarouh made of boiled oil 
md lampblack, It fa then dried in a 
slumber heated to about 120° F. 
[49° C.) by means of steam-pipes, 
the evolution of irritating vapour is 
rooh that it fa said that the windows 
tuve to be left open for ventilation for 
2 houre before the workmen can enter 
to remove the cloth. 

Such trades as these, unless carried 
n with due precaution, are apt to give 
ri» to almost intolerable nuisance, 
fbe two ordinary sources of nuisance 
ire the manufacture of the varnish and 
the escape of the pungent acrolein 
vapours from the drying-rooms and 
ovens into the external atmosphere. 
In those worts where the only ventila- 
tion of the oven is into the workshop 
itself, when the oven door is opened, 
although the workmen suffer from the 
vapour more than they ought to do, 
the neighbourhood suffers less, pro- 
bably because much of the vapour is 
condensed by the cool air of the work- 
shop. The mode of preventing that 
part of the nuisance which proceeds 
from the manufacture of the varnish, 
has already been described. At one 
works the nuisance proceeding from 
the escape of vapour from the drying- 
rooms has been thoroughly obviated 
by carrying a 10-in. iron pipe from 
within each room, at its outer wall, 
down the outside of the building, to 
a main underground flue, which enters 
the main flue of the boiler furnace at 
a point where the flame can reach tire 
vapour, and consume it before it is 
discharged from the chimney-shaft. 
A fan may be used to assist the draught. 

(e) The varnish used in this work is 
almost invariably copal. 

(d) A recent patent for the manu- 
facture of leather-cloth shows that, in 
imitating the surface of leather, oils 
and varnish are dispensed with, A 
warm solution of gelatine is prepared, 
and to this is added an aqueous solu- 
tion of formaldehyde with the addition 
tungstate of Boda, oastor-oil, g]y- 
wine and water glass, The chief 
to is to make the gelatine insoluble, 


so that the. surface will be impervious 
to water or washing operations. This 
would dry with a moderately dull sur- 
face and so have more the appearance 
of leather and permit of embossing to 
imitate the grain. 

In another method that serves well 
for comparatively small pieces of goods, 
sheets of glass are engraved or other- 
wise prepared with the embossed design 
the finished cloth is to have, the fluid 
composition being then run on tb the 
glass, aud the cloth finally pressed on 
to this. When it has dried a little, 
the cloth with the composition on it 
is peeled off tbe glass. 
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Lightning Conductors 

General Roles Issued by the 
Lightning Rod Conference in 
1882, Revised by the Liohtnino 
Research Committee, 1905. 
Note,— The Observations of the Light- 
ning Research Committee, 1905 , 
art printed in italics. 

The' points, and the rod to which they 
are attached, constitute the upper ter- 
minal, an important part of a lightning 
conductor. This upper terminal may 
be constructed with one point ; four or 
more points, all of which should be 
Bharp. If constructed with more than 
one point, there should be one central 
point, stairffe above the others about 
six inches,!^ 

It is desirable to have three or more 
poitUs betide the upper terminal ; these 
points mast not be attached by screwing 
alone. The rod should be solid and 
not tubular. 

The number of conductors or upper 
terminals to be specified will depend 
upon the size of the building, the 
material of which it is constructed, 
and the comparative height of the 
several parts. No general rule can be 
given for this, but the architect may 
assume that the space protected is a 
cone having the point of the lightning 
conductor for its apex, and a base 


should bp firmly attached, but the 
holdfasts should not be driven in bo 
tightly aa not to allow for the expan- 
sion and contraction consequent upon 


To be fixed with holdfast of the same 
metal a* the conductor in tuck a manner 
' as to avoid all sharp angles. 

These, if of considerable rise and 
importance, should have a copper band 
round the top, with copper points each 
about 1 foot long, at intervals of 2 or 
3 feet throughout the circumference, 

, and the conductor should, where prac- 
ticable, be connected with all hands 
and metallic masses in or near the 
chimney. 

The rods above, the 6and might be 
curved into an arch provided with 
thru or four points. It is preferable 
j that there should be two lightning 
rods from the band carried down to 
earth. 

All vanes, finials, ridge ironwork, 
etc., should be connected with the 
conductor ; it is seldom necessary to 
interfere with these architectural feat- 
ures by erecting upper terminals, pro- 
vided the connection be perfect. 

\ Copper, weighing not less than 6 oz. 

; per running foot, either in the form of 
tape or rope of Btout wires— no single 
wire being less than 12 B.W.G, 

The dimensions given hold good for 
main conductors . Subsidiary con- 
ductors for connecting metal ridging, 


whose radius is equal to the height of 
the conductor. He must, however, ! 
bear in mind that even an ordinary 
chimney stack, when exposed, should 
be protected by an upper terminal con- 
nected with the nearest copper tap?, 
inasmuch as accidents often occur 
owing to the good conducting power of 
the heated air and Boot in a chimney, 
which, being unsonnected with the ' 
earth, are strong elements of danger, j 
The conductor is not to be kept 
from the budding by glass or other 
insulators, but attached to it by fasten- i 
ings of the same metal as itsdf, i 
Conductors should preferentially be 
fixed down that side of the building j 
which is most exposed to rain. They i 


etc., to earth may be iron and of 
smaller gauge, such as No. 4 8. W.Q. 
galvanised iron. The conductivity of 
the copper is unimportant , except that 
high conductivity is objectionable. Iron 
is for this ream much better. 

Although electricity of high tension 
will jump across bad joints, they 
diminish the efficacy of the conductor, 
therefore every joint, besides being 
well cleaned, screwed, icarfed, or 
riveted, should be thoroughly soldered. 

To the height of 10 feet above the 
ground the conductor may be protected 
from Injury and theft, by being en* 
closed in an iron pipe inserted some 
distance into the ground. 

The conductor should Dot be best 
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abruptly round sharp corners, In no 
oute should the length of the conductor 
between two points be more than half 
as long again m the straight line join- 
ing them. Where a string course or 
other protecting stonework will admit 
of it, the conductor may be carried 
straight through, instead of round the 
projection. In such a case the hole 
should be large enough to allow the 
conductor to pass freely, and allow for 
expansion. 

The straighier the run the better. 
Better to take the rod outride projection* 
than through them, keeping it away 
from the structure. 

As far as practicable it is desirable 
that the conductor be connected to 
extensive masses of metal, such as hot 
water pipes, etc., both internal and 
external ; but it should be kept away 
from all soft metal pipes, and from in * 
tend gas pipes of every kind. 

Jt is advisable to connect church 
bells and turret clocks icith the con- 
ductors. 

It is essential that the lower ex- 
tremity of the conductor be properly 
attached to a sheet of copper 3 feet by 
3 feet and ^ inch thick, buried in 
permanently wet earth and surrounded 
by cinders or coke, or as many yards 
of the conductor as will be equal to 
the superficial area of the plate may 
be laid in a trench filled with coke. 

Before giving his final certificate, the 
architect should have the conductor 
satisfactorily examined and tested by 
a qualified person, as injury to it often 
occurs up to the latest period of the 
works from accidental causes, and often 
from the carelessness of workmen, 

The Lightning Research Committee 
(10th April, 1905), put forward the 
following practical suggestions 

1. Two main lightning rods, one on 
each side, should be provided, extend- 
ing from the top of each tower, spire, 
or high chimney staok by the most 
direct course to earth. 

2. Horizontal conductors should 
connect all the vertical rods. 

(a) Along the ridge, or any other 
suitable position on the roof. 


(b) At or near the ground line. 

3. The upper horizontal conductor 
should befitted with aigrettes or points 
at intervals of 20 or 30 feet. 

4. Short vertical rods should be 
erected along minor pinnacles and 
connected with the upper horizontal 
conductor. 

5. All roof metalB, such as finials, 
ridging, rain-water and ventilating 
pipes, metal cowls, lead flashings, 
gutters, etc., should be connected to 
the horizontal conductors. 

6. All large masses of metal in the 
building should be connected to earth 
either directly or by means of the 
lower horizontal conductor. 

7. Where roofs are partially or 
wholly metal lined, they should be 
connected to earth by means of vertical 
rods at several points, > ^ 

8. Gas pipes should be kept as far 
away as possible from the positions 
occupied by lightning conductors, and 
as an additional protection the service 
mains to the gas meter should be me- 
tallically connected with house services 
leading from the meter. 

The relative conductivity of the 
cheaper metals is given as follows 

Lead, 1 ; tin, 1 j ; iron, 2 ; zinc, 4 ; 
copper, 12. Copper is the best 
material of all the ordinary metals. 
As it is not liable to corrosion, and is 
very durable, it may be recommended 
as the most suitable for an efficient 
lightning conductor, 

It is absolutely necessary that a con- 
ductor be solid, pliable and durable, 
and not too costly for general applica- 
tion. The only construction which 
complies with all these conditions is 
copper tape (variously called band, 
strip or ribbon). Therefore tape is iu 
every respect to be preferred to rope, the 
latter being a series of thin wires 
twisted together in the form of a 
rope, 

An older form of conductor, now 
obsolete, known as “Spratt’s Patent,” 
is to be found on some old buildings. 
It consists of copper wires plaited in a 
fiat open mesh work, sometimes with 
a zinc wire interlaced. This form is 
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Absolutely dangerous, and should not 
be retained. 

It is important to note, that when 
naila are used for filing the conductor 
they must be of solid wrought-copper 
only. 

Copper tape is made in several rises 
to suit the varying requirements, and 
practically in any lengths. 


Lithography. 

The following are the principles on 
which the art of lithography depends : 
the facility with which calcareous 
atones imbibe water ; the great dis- 
position the? have to adhere to resinous 
and oily substances ; and the affinity 
between each other of oily and resinous 
substances, and the power they possess 
of repelling water, or a body moistened 
with water. Hence when drawing* 
are made on a polished surface of cal- 
careous stone, with a resinous or oily 
medium, they are so adhesive that 
nothing short of mechanical means can 
effect their separation from it; and 
wliilst the other parte of the stone take 
up the water poured upon them, the 
resinous or oily parts repel it. When, 
therefore, over a stone prepared in this 
manner, a coloured oily or resinous 
substance is passed, it will adhere to 
the drawing* made as above, and not 
to those parts of the stone which have 
been watered. The ink and chalk used 
in lithography are of a saponaceous 
quality ; the former is prepared in 
Germany from a compound of curd or 
common soap, pure white wax, a small 
quantity of tallow and shellac, and a 
portion of lampblack, all boiled to- 
gether, and when cool, dissolved in 
distilled water. The chalk for the 
crayons used in drawing on the stone 
is a composition consisting of the in- 
gredients above mentioned. After the 
drawingon the stone has been executed, 
and is perfectly dry, a very weak solu- 
tion of nitric acid is poured upon the 
stone, which not only take* up the 
alkali from the chalk or ink, as the 
case may be, leaving an insoluble sub- 
stance behind it, but lowers, toa small 
extent, that part of the surface of the 
stone not drawn upon, thus preparing 
it to absorb water with greater freedom. 
Weak gum-water is then applied to the 
stone, to close its pores and keep it 
moist. The stone is now washed with 
water, and the printing-ink is applied 
with rollers, as in letterpress printing ; 
after which it is passed, hi the usual 
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way, through the press, the processes 
of watering end inking being repeated 
for every impression. If the work 
if inclined to get smutty, a little 
vinegar or stale beer should be put 
into the water that is used to damp 
the stone, 

There is a mode of transferring 
drawings made with the chemical ink 
on paper prepared with a composition 
of paste, isinglass, and gamboge, which, 
being damped, laid on the Btone, and 
passed through the press, leaves the 
drawing on the sfcoue, and the process 
above described for preparing the 
stone and taking the impressions is 
carried into effect. 

• Lithographic Stonea.— Stones 
are prepared for chalk drawings by rub- 
bing two together, with a little silver 
Band and water between them, taking 
care to sift the sand to prevent any large 
grains from getting in, by which the 
surface would be scratched. The upper 
stone is moved in small circles over 
the under one till the surface of each 
is sufficiently even, when they are 
washed, and common yellow sand is 
substituted for the silver sand, by 
which means is procured a finer grain. 
They are then again washed clean, and 
wiped diy. It will be found that the j 
upper stone is always of a finer grain 
than the under one. To prepare 
stones for writing or ink drawings, 
they are rubbed with brown sand, 
washed, and rubbed with powdered 
pumice ; the stones are again washed, 
and each polished separately with a 
fine piece of pumice or water Ayr- 
stone. Chalk can never be used on 
the stones prepared in this manner. 
The same process is followed in order 
to clean a stone that has already been 
used, 

Lithographic Ink. - Tallow, 

2 oz. ; virgin wax, 2 02, ; shellac, 2 oz. ; 
common soap, 2 02. ; lampblack, J oz. 
The wax and tallow are first put m an 
iron saucepan with a cover, and heated 
till they ignite ; whilst they are burn- 
ing the soap must be thrown in, a 
small piece at a time, taking care that 
the first is melted before a second is 


put in. When all the soap is melted, 
the ingredients are allowed to con- 
tinue burning till they are reduced 
one third in volume. The shellac is 
now added, and as soon as it is melted, 
the flame must be extinguished. It 
is often necessary in the course of the 
operation to extinguish the flame and 
take the saucepan from the fire, to 
prevent the contents from boiling over ; 
but if any parts are, not completely 
melted, they must be dissolved over 
the fire without being again ignited. 
The black is next added. When it 
is completely mixed the whole mass 
should be poured out on a marble slab, 
and a heavy weight laid upon it to 
render its texture fine. The utmost 
care and experience are required in 
making both the ink and chalk, and 
even those who have had the greate t 
practice often fail. Sometimes it is 
not sufficiently burned, and when 
mixed with water appears Blimy ; it 
must then be remeltwl and burned a 
little more. Sometimes it is too much 
burned, by which the greasy particles 
are more or less destroyed ; in this 
case it must be remelted, and a little 
more soap and wax added. This ink 
is for writing or pen-drawing on the 
stone. The ink for transfers should 
have a little more wax in it. 

Lithographic Chalk.— CommoD 
soap, 1£ oz. ; taliow, 2 oz. ; virgin 
wax, 24 oz, ; shellac, 1 oz, ; lamp- 
black, f oz. Mix as for liihograpkit 
ini. 

Lithographic Transfer Paper. 

Dissolve in water { oz. gum tragacanth. 
Strain and add 1 oz. glue and $ oz. 
gamboge. Then take 4 oz. French 
chalk, $ oz. old plaster of Paris, 1 oz. 
starch ; powder, and sift through a 
fine sieve ; grind up, with the gum, 
glue, and gamboge ; then add sufficient 
water to give it the consistence of oil, 
and apply with a brush to thin rized 

^Transferring,— The drawing or 
writing made on the prepared side of 
the transfer paper is wetted on the 
back, and placed, face downwards, on 
the stone, which must previously be 
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very alightiy wanned, say to about 
125° F. Pass the stone through the 
press four or five times, then damp 
the paper, and carefully remove it. 

Ih*a wing on Ston e,-Tbe subject 
afymld first be traced on the stone in 
red, great care being taken not to 
touch the atone with the fingers. Or 
the drawing may be done by means of 
a black-lead pencil ; but this is objec- 
tionable, as it ta difficult to distinguish 
the line from that made by the chalk 
or ink. Then hiving a rest to steady 
the hand, go over the drawing with 
the chalk, pressing it with sufficient 
firmness to make it adhere to the 
atone. For fiat tints, considerable 
practice is necessary to secure an even 
appearance, which is only to be ob- 
tained by making a great many faint 
strokes over the required ground, 
Lights may either be left, or, if very 
fin 3, can be scraped through the chalk 
with a scraper. If any part is made 
too dark, the chalk nmat be picked off 
with a needle down to the required 
strength. 

Etching-in for Printing on 
Stone.— iTilute 1 part of aquafortis 
with 100 parts of water. Place the 
stone in a sloping position, then pour 
the solution over it, letting it run to 
and fro until it produces a slight 
effervescence. Then wash the stone 
with water, and afterwards pour weak 
gum-water over it. The acid, by 
destroying the alkali on the litho- 
graphic chalk, causes the stone to 
refuse the printing-ink except where 
touched by the chalk ; the gum -water 
fills up the pores of the stone, and thus 
prevents the lines of the drawing from 
spreading. When the stone is drawn 
on with ink, there must be a little 
more acid used with the water than 
when the drawing is made with chalk. 
The roller charged with printing-ink 
is then passed over the stone, which 
must not be too wet, and the impres- 
sion is taken as before described. 

Engraving on Stone. - The 
•tone must be highly polished; pour the 
solution of aquafortis and water over it, 
washing it off at once. When dry, 


1 oover with gum water and lampblack ; 
! let this dry, then etch with a needle, 
« on copper, It is necesaaiy to out 
the surface of the stone through the 
gum, the distinction of light and dark 
lines being obtained by the use of fine 
ur broad-pointed needles. Rub all 
over with linseed-oil, and wash the 
gum off with water. The lines on the 
stone will appear thicker than they 
will print. 

Imitating WoodcvU on Stent, — 
Cover with ink those parte meant to 
be black ; scratch out the lights with 
an etching needle ; the lines which 
oorae against a white background are 
best laid on with a very fine brush and 
lithographic ink. 

Inking Roller .— Fasten a smooth 
piece of leather round a wooden roller 
of the required length. 

Remriwj the Transfer. —'The exist- 
ing transfer is ground away by rubbing 
it with another piece of stoue, putting 
gand between, like grinding flour 
between the millstones, using finer 
sand as it gradually wears away ; then 
it is ground with rottenstone till of the 
requisite fineness for the next transfer. 

Tramf erring from Copper to Stone. 
In transferring from copper to stone 
use prepared paper, that is, ordinary 
unsized paper, coated with a paste of 
starch, gum-arabic and alum. Take 
about 80 parts of starch, and mix with 
water to a thiuniah consistency over a 
1 fire ; have 20 parts of gum ready dis- 
solved, and also 10 parts of alum dis- 
solved ; when the starch is well miied, 
putin the gum and alum, While still 
hot, coat the paper with it in very 
even layers, dry, and smooth out. 
Take an impression from the copper 
with the transfer ink ; lay the paper 
on the stone, damp the back thoroughly 
with a sponge and water, and pas 
| through tne litho- press. If all is right 
the impression will be found trans- 
ferred to the stone, but it will of 
course require preparing in the usual 
manner. The great advantage gained 
is that very many more impressions 
may be printed from stone than from 
a copper-plate and very much quicker. 
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Algrtphy.— This is a lithographic l leather is better, but not equal to 
proce« in which an aluminium plate rubber, nor as durable. 

(about ^ in, thick) is used instead of The acid-^ath is to clean the alu- 
a stone. The plate is supported on a minium plates, whether new or used, 
suitable bed*plate or base, this latter They are immerifed 6 to 10 hours, 
occupying the space usually filled by Pincers are used to handle the plates 
the stone, so that the ordinary litho- in the bath, 
graphic printing-presses can work with Pumice powder wliich hag to be of 
this new process. A bed-plate for an even fine grain (not dust) is used 
Algraphy, for a printing surface of ] for rubbing off. If done by hand a 
26 in/ by 20 in., costs 5/. while the : wcod rubber about 6 in. by 3 in., with 
cost of fitting it is practically nil. the face covered with felt, is used. 

There is every probability of Al- In printing, or in fact during all 
graphy having a considerable future, processes, cleanliness is essential : and 
and it is already having the favour of as with lithography, warmth is requi- 
some of our hugest publishers issuing site. 65° Fahr, is the best tempera- 
coloured plates. The chief advantage ture, but greater heat, as in hot 
possessed by the Algraphic plate is its weather, iB not objectionable, 
extreme portability, the ease of hand- To use the acid bath, fill it two- 
ling, the small space taken and the ease thirds full of water, then fill up with 
of storage, and its not being breakable, nitric acid, free from chlorine. This 

To instal Algraphy in a lithographic bath will serve (without emptying) for 
works the following appliances are about 6 months, but requires acid to 
necessary, via. : some Algraphic plates, be added occasionally, 
a bed-plate for the machine, rubber Aluminium is the only metal that 
rollers, acid-bath, etching solutions, must enter the bath, and for this 
counter-etching solutions, washing- reason the pincers are made of this 
cot fluid, pumice powder, felts arid ' material. The period of immersion 
squeegee, brushes, and pincers. At may be 6 to 7 hours in summer and 6 
the present time the English patents hours longer in winter. The acid has 
are in the hands of Algraphy, Ltd., no destructive action on the metal. 
Peckham, London, who supply all The plates arc kept separate in the 
the foregoing and any accessories hath; and, when taken out, well 
required, washed with water, using a piece of 

The bed-plate is of cast-iron, resem- felt, then swilled and put to dry. For 
bliug a very low table, bemg 3£ in. small plates a quicker process is posa- 
high, and occupying the space prepared ble, using the company’s special plate- 
for litho stones. It is put into this cleaning fluid, 
space and remains there, always in When the plates are thus chemi- 
readiness to receive the plates. What cally cleaned they are “ roughed " or 
has to he borne in mind is that the J “pound " with pumice powder. The 
bed-plate, having a gripping and | object to be attained is a Blight rough- 
stretching arrangement for the plate ! ening of the surface to afford a “ key ” 
makes the printing surfaoe a little less for the ink, and so give the desirn 
in breadth than toe stone previously durability, at the same time favouring 
used. A bed is needed for each the distribution of moisture where the 
machine and one for toe transfer-press design does not touch. The pumice is 
though a stone may be used for the applied with the rubber described, a 
latter, . circular, heavy and even pressure being 

The inking rollers am best of india- given. It takes a full half hour to 
rubber, instead of the usual glazed “grind" a plate 36 in. square, and 
leather. The latter become* so smooth some skill, or rather care, is required 
that it injuriously polishes the plate, to do the work pert ictly . Good grind- 
twndee having other faults. Nap ing is essential to good work. 
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When a plate has been used and is 
finished with, it has the old work well 
washed off with turpentine, and is then 
put in the acid bath for about 1 2 hours. 
After this it is rinsed and “ground " 
with fine silver sand or glass powder, 
and finished with pumice. This, which 
is termed a " graining” process, is 
beet done by a simple machine that 
can be obtained. 

The preparation of the design on the 
plate mil, of course, give good or poor 
results according to the ability of the 
artist, or the printer, or both. Sweat- 
ing, which ia so great a cause of trouble 
with stone, does not occur with Al- 
graphic plates. The various methods 
of applying the design, whether direct, 
or indirect, or transfer, and the various 
materials that may be used, can bo 
learned from the company’s pamphlet. 

When the design is made, the plate 
is etched^with etching fluid (weak for 
originals, or strong for transfer), the 
waaliing-out fluid being used as re- 
quired. Proofing then follows, and 
corrections as required. Corrections 
in this work present no difficulty. 

In storing original plates, a rack 
should be provided, fixed in the 
machine room or other temperate 
place, never in an underground cellar. 
Before being put away it should be 
rolled well up, gummed thinly, dried, 
then washed-out with turpentine 
(without rubbing) ova* the gum, 
dried again, and then gone over (the 
whole plate) with washing-out fluid. 
This protects tbe plate from smudging 
etc. , while the metal is protected from 
damp, Plate* of one set may be inter- 
leaved with paperaod tied upin parcels. 
When required for use again, rinsing 

that U necessary. 

The proce* k Algraphy can be used 
for photo- reproduction, either line or 
half-tone. Transfers may also be 
rubbed on the plate, rolled on, # or 
produced by mean* of tbe washing-out 
fluid. The latter is sure*! and quickest 
and, therefore, most used. 


Lubricants. 

An efficient lubricant must exhibit 
the Mowing characteristics: (1) 
Sufficient " body ” to keep the rarfsoea 
between which it is interposed from 
coming into contact ; (2) the greatest 
fluidity consistent with (1); (8)a mini- 
mum coefficient of friction ; (4) a 
maximum capacity for receiving and 
distributing heat; (6) freedom from 
tendency to “gum” or oxidise; (6) 
absence of acid and other propertie* 
injurious to the materials in contact 
with it ; (7) high vaporisation- and 
decompoeition-temperatures, and low 
solidification-temperature ; (8) special 
adaptation to the conditions of use ; 
(9) freedom from all foreign natters. 
Tbe modern methods of testing the 
lubricating qualities of oils are directed 
to a discovery of the following 
pints : (1) Their identification and 
adulteration; (2) density; (8)viaoarity; 
(4) “gumming"; (5) d’eompoeition-, 
vaporisation-, and ignition- tempera- 
tures ; (6) acidity ; (7) coefficient of 
friction. The 1st and 2nd stages are 
described very fully in m original 
article by I>, Muter in Spon* 
‘Encyclopaedia.’ The viscosity and 
gumming tendency may be simul- 
taneously detected by noting the time 
required by a drop to traverse a 
known distance on an inclined plane. 
A 9 days’ trial gave the following re- 
sult : Common sperm-oil, 5 ft. 8 in. 
on the fith day ; olive-oil, 3 ft. 9$ 
in. on the 9th day ; rape-oil, 1 ft. 
79 in. on the 8th day ; beet sperm* 
oil, 4 ft. 6$ in. on the 7th day; 
linseed -oil, 1 ft. 0$ in. on the 7th 
day; lard-oil, 13| in. on the fith 
day. The day given is in each caw 
that on which the oil ceased to travel. 
There are several ways of applying the 
plane test. A very simple and. general 
test of fluidity is to dip blotting-paper 
in the oil, and bold It up to data ; 
symmetrical drop! indicate good flu- 
idity; a spreading tendency, risooeity. 
Retention of tbe oii cm the paper for 
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some hours at 200° F. (93$° C.), or for 
some days at ordinary temperatures, 
will show the rate of gumming, 
(Thurston,) 

Putting aside the commoner charac- 
teristics of a good oil, ■ such as the 
absence of acidity either natural or 
artificial, and the absence of gummi- 
neea, one of the most commonly be- 
lieved ideas is, that an oil of high spe- 
cific gravity is the best for lubricating 
purposes. Although this may be true 
In certain cases, yet from observations 
and experiments made over a long 
period it appears that they are not 
always the beet, and that the point 
upon which we must rely is the vis- 
cosity. To test this, a French burette 
uated into 100 c.c. is moet useful, 
burette is fitted on & stand and 
filled with the oil to be tested ; after 
allowing all bubbles of the air to separ- 
ate, it is permitted to run through, 
and the time it takes to do so is care- 
fully noted. At the close of the ex- 
periments, it will be found that the 
viscosities are directly proportional to 
the time taken ; thus, if a mineral oil j 
takes 15 seconds, and rape-seed -oil 45 
seconds, the viscosity of rape-seed-oil is 
3 times that of the mineral, The 
temperature may be either 60° or 
90° F. (\b\° or 82° C.), but the latter 
is preferable, as the oil may be sub- 
jected to that temperature when in 
use. Now, if an oil of very high vis- 
cosity, such as castor or rape-seed, were 
used to lubricate an engine of low 
horse-power, in all probability, instead 
of reducing the friction to a minimum, 
it would itself become a source of 
resistance, and increase the evil. 
Conversely, if an oil of very low 
viscosity were used to lubricate an 
engine of high horse-power, the fric- 
tion would be but slightly if at all re- 
duced, Hence, looking at extreme 
cases, there exists a marked connection 
between viscosity and huise- power, and 
to ensure perfect lubrication, the vis- 
cosity must gradually increase with 
the ponderoaawes of the machinery. 
It is stated ter one authority that the 
best method tor muting oik with this 


object is to take a basis of American or 
Scotch mineral oil at 0*885 to 0‘ 903 
sp. gr., and add olive, lard, rape-seed 
or castor oil to work up the viscosity, 
Olive and lard oils, when mixed with 
mineral oils in proportions of 10, 20, 
25, and so on up to 75 per cent., are 
about equal in value as lubricants of 
the lighter class of machinery. Rape- 
seed-oil in like proportions is valuable 
where the machinery is of a heavier 
kind, or where the lubricant has to be 
used throughout on works in which the 
machines vary much ; but in such a 
case it is better to divide them into 
classes, and use a special oil for each 
class. Castor -oil, mixed with mineral 
oil in varying proportions, may be used 
in the case of tho moet ponderous 
machinery. Cold mixed oils are con- 
sidered preferable to those mixed at a 
temperature over 100° F, (38° C.), 

The suitability of a lubricating me- 
dium depends upon the character of the 
work being done, and is not constant. 
In order to procure the nearest possible 
approach to what is required for special 
purposes, many compounds are now in 
the market, being mainly mixtures of 
mineral and animal or vegetable oils 
in proportions calculated to develop 
the particular characteristics required. 
Thegeneralexperiencegained of various 
oils used for lubricating tends to the 
following results : (1) A mineral oil 
flashing below 300° F. (H9° C.) is un- 
safe, on account of causing fire ; (2) a 
mineral oil evaporating more than 5 
per c4nt. in 10 hours at 140°F, (60° C.) 
is inadmissible, aa the evaporation cre- 
ates a viscous residue, or leaves the 
bearing dry ; (3) the most fluid oil that 
will remain in its place, fulfilling other 
conditions, is the best for all light 
bearings at high speeds ; (4) the best 
oil is that which has the greatest ad- 
hesion to metallic surface*, and the 
lost cohesion in ita own particles : in 
this respect, fine, mineral oils are 1st, 
Bperm-oil 2nd, neat ’s-foot oil 3rd, lard- 
oil 4th ; (5) consequently the finest 
mineral oils are beet for light bearings 
and high velocities ; (6) the best animal 
oil to give body to fine mineral oile ia 
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sperm -oil ; (7) lard- and neat 'afoot-oils 
may replace sperm-oil when greater 
tenacity ia required; (8) the best 
mineral oil for cylinders is one having 
Bp, gr, 0893 at filPF. (15$ ? C.), evapo- 
rating-point 550°F. (288°C.), aud flash- 
ing-point 689°F. (3flO°C.); (9) the 
best mineral oil for heavy machinery 
hmp. gr. 0‘ 880 at 60° F. (15$° C.\ 
evaporating-point 443° F. (229° C.), 
and flashing-point 518° F. (269° C.); 
(10) tke best mineral oil for light bear- 
ings and high velocities has 8p. gr. Q'871 
at 60° F. (15$' C.), evaporating-point 
424° F. (218° C.), aad flashing-point 
505° F. (282° C. ) ; (11) mineral oils 
alone are not suited for the heaviest 
machinery, on account of want of 
body, and higher degree of inflamma- 
bility ; (12) well-purified animal oils 
are applicable to very heavy machinery; 
(13)plire-oil is foremost among vege- 
table oils, as it can be purified without 
the aid of mineral acids ; (14) the other 
vegetable oils admissible, but far In- 
ferior, stated in their order of merit, 
are gingelly-, ground-nut-, colza-, and 
cotton-seed -oils ; (15) no oil is admissi- 
ble which has been purified by means | 
of mineral acids. 

As the result of numerous experi- 
ments, Veitch Wilson is convinced 
that mineral oils are, if used alone, 
unsatisfactory lubricants ; but bearing 
in mind the natural and almost ineradi- 
cable tendency of mineral oils to de- 
velop acid, and of vegetable oils by the 
absorption of oxygen to gum and dog 
the bearings and to induce spontaneous 
combustion, bearing also in mind the 
fact that mineral oils can now be ob- 
tained in every respect as safe as the 
finest animal oils, and that the admix- 
ture of mineral ml with animal or vege- 
table ml neutralises the acidity in the 
one case and the acidity and oxidising 
tendency in the other, he la of opinion 
that the safest, most efficient, and most 
economical lubricants for all manna* of 
bearings are to be produced from a 
judicwai mixture of animal or ?ege« 
table with good mineral oils. With 
regard to dteder lubrication, the 
pMufr cootoni are the liberation 


of natural acids from vegetable *nd 
animal fats and oils by the action of 
8 team and heat, the action of these 
acids on the cylinders, and the evidence 
that as these acids are constituents of 
all animal and vegetable fate and oils, 
they cannot be removed by any pro- 
cess of refining. One of the lubricants 
largely in use is tallow, but there is 
conclusive evidence that it is the cause 
of considerable injury to the engine 
cylinders. From the mass of evidence 
he has been able to collect upon the 
| subject, he is convinced that if care 
was exercised in the selection of the 
oil, and equal care in its preparation 
and application, hydrocarbon oil would 
be found thoroughly efficient as a cylin- 
der lubricant, absolutely harmless, and 
much more economical than tallow. 
The bulk of the cylinder oils now be- 
fore the public are of American origin : 
they are usually sold pure, but some- 
I times a small percentage of animal or 
| vegetable matter is added in order to 
i increase their lubricating properties, 

; and in his experience, this has always 
been attended with most favourable 
results. The thickest oil that can be 
introduced into a cylinder is the best. 
Hot-air engines may be lubricated on 
precisely the same principles as steam 
cylinders, but gas-engines present a 
new and special feature, as in their case 
the lubricant is not only subjected 
temporarily to the intense heat of the 
explosion, but also comes into direct 
contact with the flame, and is liable to 
be decomposed or carbonised thereby, 
i If, therefore, animal or vegetable fats 
and oils are objectionable in steam 
I cylinders, they are much mere so in 
the cylinders of gas-engines ; and in 
the case of gas-engines he would most 
emphatically protest against the use 
of any but pure hydrocarbon oils 
without any admixture. (' Colliery 
Guardian.’) 

The lubricating power of a mineral 
oil increases with its specific gravity, 
Wherever, therefore, in machinery 
there is great friction with heavy pres- 
sure, only htirv mineral ofla should be 
employed, nod if they ire properly 
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prepared— ie. free from resins and 
acidd— they retain their lubricating 
power at any temperature. Animal 
and vegetable oils, on the contrary, 
however pure, gradually lose this 
power, and owing to the oxidising 
notion of the air, become thick, 
gummy, and eventually quite stiff, 
and hence continual oiling and fre- 
quent cleaning become necessary, 
The heavy mineral oils have not this 
tendency to become thick under the 
same influences. Then again, at a low 
temperature animal and vegetable oils 
become thick, or even solid, whereas 
mineral oil always remains liquid, and 
even the greatest cold only makes it 
slightly thicker, but never solid. The 
chief advantage, however, of the 
mineral oils ia that they do not act 
upon iron like those of animal and 
vegetable origin. As already stated, 
the latter are composed of fatty acids 
and glycerine, a combination which is 
broken up into its constituent parta 
by superheated steam. (Ou this fact 
the manufacture of stearine and gly- 
cerine depends.) The same decompo- 
aition, however, takes place, although 
only gradually, under the influence o 
atmospheric moiature, even at the 
ordinary temperature. The free fatty 
acids attack the metals with wliich 
they are in contact, forming the so- 
called metallic soaps, and this takes 
place irrespective of the presence of 
steam. The affinity of the fatty acids 
for ferric oxide is indeed so great, that 
it seems as if the iron dissolved in them 
at the moment of contact. V Leip. 
Farb. Zeit, ') 

AH the mineral oils— and also 
sperm-, lard- and neat’afoot-oik—ap- 
pwr to reach a nearly uniform coeffi- 
cient of friction at very greatly differ- 
ent degrees of heat in the bearings. 
Several kinds of the best mineral oils 
and sperm- and lard-oik, show a uni- 
form coefficient of friction at the fol- 
lowing degrees of heat 
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Temperature at which the Coefficient 
of Friction is the tarn. 

Downer Oil Co., 32°, Ma- 
chinery (an exceedingly 

fluid oil) 76° F. 

Do. Light Spindle . . . 105° F. 
Do. Heavy Spindle , . . 125° F. 


Leonard and Ellis Valvoline 

Spindle 127° F. 

Do. White Valvoline Spindle 122° F. 
Do. White Loom .... Ill 0 F. 
Olney Bros., German Spindle 112° F. 
„ „ A Spindle . . 107° F. 

Neat’sfoot 170° F. 

Lard-oil 180° F. 


Lubrication seems to be effective in 
inverse ratio to viscosity— that is, the 
most fluid oil that will stay in its place 
is the best to use. limi-oil heated to 
130° F. (54 C.) lubricates as well as 
sperm at 7U° F. (21° C.), or the be*t 
mineral oil at 50° F. (10° C.). But of 
course it is a great waste of machinery 
to work oil of any kind up to an exces- 
sive heat ; and there must be the least 
wear in the uae of oil that shows the 
least coefficient of friction at the lowest 
degree of heat. 

So far as laboratory experiments 
may serve as a guide in practice, it 
therefore appears that fine mineral oils 
may be made to serve all the purposes 
of a eotton-miU, and such is the prac- 
tice in some of the mills that show the 
very beat results in point of economy. 

Neit, that the best animal oil to mix 
with a fine mineral oil, in order to give 
it more body, is sperm-oil ; this, agaiu, 
accords with the practice of many of 
the mills inwhich the greatest economy 
is attained. 

Lard- and neat’sfoot-oil are used to 
give body to mineral oil in some of the 
beat mills ; but the results of work 
seem not to warrant this practice, 
unless there is some peculiarity in the 
machinery that makes it more difficult 
to keep a less vkcous or tenacious oil 
on the bearings. 

It appears that all varieties of mine- 
ral oils are or have been used in print 
cloth-milk, and are all removed in the 
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process of bleaching, as practised in 
print-works. 

All mineral oils stain* more or less, 
and give more or less difficulty to the 
bleacher when dropped upon thick 
cloth, or cloth of a close texture. On 
this point we have been able to estab. 
Ikh no positive rule ; butas very many 
kinds are and have been used in mills 
w jrking on such cloths, and are re- 
moved, we are inclined to the belief 
that tins question is not of as great 
importance as it has been assumed to 
be. (‘Sdent. Amer.') 

Axle-Grease.— 


(1) English railway axle-grease. 

Sommer. Winter. 

Tallow . . 

501 lb. 

420 lb. 

Rilm -oil . 

280 „ 

280 „ 

Sp^rm-oil . . 

22 m 

35 „ 

Caustic soda , 

120 „ 

128 „ 

Water . . . 

1370 „ 

1521 „ 

(2) German railway-grease. 

Tallow . . 


21*60 

Palm-oil . . 


9*80 

Rape-seed-oil. 

. . . 

M0 

Soda . . . 


5*20 

Water . . 

. . , 

59-30 


(3) Austrian railway-grease. 

Tiflo» 0,1,1 0id 
l4,IOW oil fm*. 

Winter ... 100 20 13 
Spring and autumn 100 10 10 
Summer ... 100 1 10 

(4) Frazer ‘s axle-grease is composed 
of partially saponified roam-oil— that 
is, a rosin-soap and rosin-oil, In its 
preparation, J gal of No. 1 and 2J 
gal. of No. 4 rosin -oil are saponified 
with a solution of J lb. sal-soda dis- 
solved in 3 pints water and 10 lb. 
sifted lime. After standing for 6 hours 
or more, this is drawn off from sedi- 
ment, and thoroughly mixed with 1 
gal, of No. 1, 31 gal. No. 2, and 4) 
gal. No. 3 rain-oil. This rosin-oil is 
obtained by the destructive distillation 
of common rosin, the products ranging 
from an extremely light to a heavy 
fluorescent oil or colopbonic tar. 

(5) Pitt’s car-, mill-, and axle- 
grease is prepared as follows | 


Black oil or petroleum residue 40 gal 
Animal grease .... 501b. 
Roan, powdered . , . , 60 lb. 

Soda lye 2|gal 

Salt, dissolved in a little water 5 lb. 


All but the lye are mixed together, 
and heated to about 250° F. (121° C.)* 
The lye is then gradually stirred in, 
and in about 24 hours the compound 
is ready for use. 

(6) Booth's railway-grease.— Water, 

1 gal. ; clean tallow, 3 lb. ; palm-oil, 

6 lb. ; common soda, Jib. ; or, tallow, ^ 
8 lb. ; palm-oil, 10 lb. To be heated 
to about 21 2° F., and to be well stirred 
until it cools to 70° F. 

(7) Anti-friction grease.— 100 lb. 
tallow, 70 lb. palm-oil. Boiled to- 
gether, and when cooled to 80° F., strain 
through & sieve, and mix with 28 lb. 
of soda and 1J gal. of water. For 
winter, take 25 lb. more oil in place 
of the tallow. Or black-lead, 1 part ; 
lard, 4 parts. 

(8) Railway-grease.— For summer 
use— 1$ cwt. tallow, 1 J cwt. palm-oil ; 
for autumn and spring— 1J cwt. each 
tallow and palm-oil ; for winter— 1J 
cwt. tallow, 1} cwt. palm-oil Melt 
the tallow in an open pan, add the 
palm-oil, and remove the fire the 
moment the mixture boils ; stir fre- 
quently while cooling, and when the 
temperature has fallen to about 100° F. 
(38° C.), run it through a sieve into a 
solution of soda (56 to 60 lb.) in 3 gal. 
water, and stir together thoroughly. 

(9) Railway* and waggon-grease. - 
The first of these oonsut* essentially 
of a mixture of a more or less perfectly 
formed soap, water, carbonate of soda, 
and neutral fat, and is used on the 
axles of all locomotives, railway- 
carriages, and trucu that are provided 
with axle-boxes ; while the second is 
a soap of lime and rosin -oil, with or 
without water, and is used on all 
r&ilway-trucks unprovided with axle- 
boxes, and for ordinary road vehicles. 

The requisites for a good M locomo- 
tive-grease” for high velocities are: 
(1) a suitable consistency, such that it 
will nether run away too rapidly, nor 
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1* too stiff to cool the axles ; (2) 
bating power, so that there may be 
as little increase of temperature as 
possible in the axles, even at high 
speeds ; (3) ft minimum of residue in 
the axle-boxes. 

In practice, it is found that a grease 
containing 1‘1 to 1‘2 per cent, soda 
(100 per cent.) gives the best result. 
The process of manufacture is very 
simple; Morft’s K»p-p»n», provided 
with stirrers, sue the most suitable 
vessels for the purpose. The fate 
usually tallow and palm-oil, are heated 

to 180° F. (82° C.), and into them 
are run the carbonate of soda and 
water heated to 200° F. (92$' C.); 
the whole is well stirred together, and 
run into large tubs to cool slowly. 
Many railway companies buy a curd- 
goap made from red palm-oil, dissolve 
it in water, and add thereto enough 
tallow and water to bring the compo- 
sition of the whole to the desired 
point. It is usual to allow 2 $ per 
cent, for low by evaporation of the 
water during the manufacture, The 
composition has to be slightly varied 
according to the season of the year ; 
the following formula for mixing have 
stood the test of successful experi- 
ment ; the summer one ran 1200 miles. 
It should be carefully borne in mind 
that a careful analysis of locomotive- 
grease is no test whatever of its prac- 
tical value, which can only be deter- 


— 

Sommer, 

Winter. 

Tallow . . 

Percent. 

18*8 

Percent. 

22*3 

Palm-oil . . 

12*2 

12*2 

Sperm-oil , . 

IS 

1*2 

Soda crystals . 

5*5 

5*0 

Water . . . ; 

62*5 

59*3 


100*0 

100*0 


The ** waggon-grease ” is thus pre- 
pared : A good milk of lime is made, 
and run through several overflow-tubs, 
3 


where all grit is deposited ; it is the n 
drained on canvas. If the grease a to 
be made without water, the paste mint 
be agitated with rosin-spirit, which 
expels the water, and it is then thinned . 
with ft further quantity of rosin-spint. 
The aqueous milk of lime, or the 
mixture of lime and rosin-spirit, is 
then stirred, together with a suitable 
quantity of roein-oil, in a tight barrel 
furnished with a shaft and stirrers, 
without the application of heat, after 
which the whole is run out into 
barrels to set. Many other ingredi- 
ents are often stirred in, such as 
“dead oil,” petroleum residues, gra- 
phite, sea-weed jelly, silicate of soda, 
oil refiners’ foots, micaceous ores, 
steatite, Irish moss, etc. (Bpona’ 
‘Encyclopedia.’) 

(10) Waggon -axle. —Hard crude 
rosin -oil, 2 gal. ; anthracene grease 
oil, 2$ gal. ; water, 1 gal. ; quicklime, 
2$ lb. Slake the lime in the water, 
then strain through a sieve. Stir in 
the rosin -oil, allow to stand one day, 
then pour off the water that lies on 
top. Into the remaining mass stir 
the anthracene grease oil. Heat the 
whole to 240° F., and stir until of a 
uniform consistency. When cool it is 
ready for use. 

(11) Carriage-grease.— Melt together 
in an open boiler at a moderate heat, 
one part of red rosin and one part 
rendered tallow, and when they are 
well mixed stir in one part of caustic 
soda lye and continue stirring until 
the mixture ceases to rise. Now stir 
in one part of cotton-seed-oil and boil 
the whole for a quarter of an hour. 
While it is hot strain well, and on 
cooling it is fit for use, 

(12) Tram-axle.— Fiqual parte by 
weightof" hard” rosin-oil, 0*886 mine- 
mi off and slaked lime. Thoroughly 
mix. This is a good grease. 

(18) Grease melting at 120° F.— 

X te filtered cylinder-oil, 1 part 
1 part ceresine wax. Melt 
tallow and wax together, then add the 
nil, stirring well all the time, 

(14) Grease melting at 160° F.— 
8 parts filtered cylinder-oil 4 parte 
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0*903 toO' 907 mineral oil, 1 part tallow, 
Spartscereeine wax, Prepaw aa (13), 

( 15 ) Grease melting hi 216° F.— 
Sparta petroleum jelly, 2 parts castor 
oil (or seal -oil), 2 parts oleate -of 
alumina, 3 parts cereswe wax. Pre- 
pare as (13). 

(16) Cart -grease.— Mix together 10 
parte heavy paraffin oil, 10 parts resin 
oil, and 5 parts oleic acid. Into this 
culture dissolve 10 parts of tallow 
separately. Make a caustic lye by 
mixing 1} part quicklime with 1 part 
of soda lye of 40° Be,, and stir into 
the mixture until complete saponifica- 
tion takes place. 

Lubricants containing Plum- 
bago. (l)Qreatefor Wooden AzUt.~ 
Put 10 lb. of quicklime into a tub, 
and pour water over to just cover 
well. Let stand a day or two, stirring 
occasionally. Strain or pass through 
a fine sieve. Mix in 15 quarts of 
common rosin-oil, and let stand one 
day. Pour off the water, then add 
10 gal. of coal-tar grease-oil and 10 lb. 
plumbago. Heat the whole gently 
until amalgamation takes place. 

(2) Plumbagoyrcate .— This is a 
good compound as a heavy lubricant. 
Render some tallow to free it from 
rancidity, and when melted add 1 part 
of plumbago to every 4 parts of tallow, 
and mix well. To each 100 lb, while 
fluid add 4 lb, of camphor. 

(3) Lubricant* for Wood .— Wood 
screws or any wood surfaces that rub 
can be successfully lubricated with 
plain plumbago (black-lead). It can 
be applied mixed with water to the 
consistency of paint, or it will do if it 
can be dusted on dry. 

( 4 ) To a quantity of good lard, 
rendered semi-fluid (but not liquid) 
by gentle heat in an iron pan, ugradu- 
ally added } part by weight of finely 
powdered and sifted graphite (black- 
cad), with careful and continued 
stirring till the mass is homogeneous 
and smooth ; the heat is then steadily 
increased till the compound liquefies, 
when it is allowed to cool, the stirring 
baring been meanwhile kept up un- 
ceasingly, 


(5) 8 lb. tallow, 10 lb. palm-ob, 
1 lb. graphite (black-lead). 

(6) 2| lb. laid, 1 oz, camphor, $ lb. 
graphite (black-lead). Rub up the 
camphor into a paste with part of the 
lard in a mortar, add the graphite and 
the rest of the lard, and intimately 
mix. 

Hot neck Grewe.— (1) Dissolve 
2| lb. sugar of lead (lead acetate) in 
16 lb. melted but not boiling tallow, 
and add 3 lb. black antimony, stirring 
the mixture constantly till cold. For 
cooling necks of shafts. 

(2) Common.— Heat and stir to- 
gether 16 lb, dark cylinder-oil, 12 lb. 
hard run oil, 2 lb. brown grease, $ lb. 
wool-pitch, | lb, dry slaked lime. 

(3) Better quality.— Cut into shreds 
8 lb. of Boap and dry it. Mix together 
12 lb. of filtered cylinder oil and 12 
lb. O' 915 petroleum oil and heat them 
to 210° F. Add the soap, and heat 
until the soap is dissolved. When 
this is done, allow to cool and it is 


readv for use. 

(4) Maguire uses 

for hot neck 

greaee— 

Tallow . . . 

. . 161b. 

Fish . . , 

. . 601b. 

Soapstone . . 

. . 121b, 

Graphite . . 

. . 91b. 

Saltpetre , , 

. . 21b. 


The fish (whole) is steamed, mace- 
rated, and the jelly pressed through 
fine sieves for use with the other con- 
stituents. 

Lubricating Oils and Mix- 
tures.— (1) Common heavy shop-oil. 
30 pints petroleum, 20 of crude paraf- 
fin-oil, 20 of lard-oil, 9 of palm-oil, 
20 of cotton-seed-oil. 

This is suited for various parts of 
machinery. The ingredients should 
he mixed at a temperature of about 
100° F. 

(2) Heavy lubricating.— 4 parts of 
lard-oil, 6 parts olive-oil, 2 parts cocoa- 
nut-oil ; all by weight. 

(3) Heavy lubricating.— 1 part lard- 
oil, 2 parts olive-oil, 1 part cocoanut- 
ofl, and 1 part O' 908 mineral-oil j *11 
bv weight. 
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(4) Heavy engine.— 7 parte lard-oil, 
18 parte O' 908 mineral -oil ; by weight. 

(5) Hendricks' lubricant is prepared 
from whale- or fish-oil, white-lead, 
and petroleum. The oil and white- 
lead are, in about equal quantities, 
stirred and gradually heated to bet ween 
$50° and 400° F. (177° to 204$° C.), 
then mixed with a sufficient quantity 
of the petroleum to reduce the mixture 
to the proper {parity, 

(6) Munger’s preparation consists 
of— 


Petroleum , , , 

1*L 

Mow .... 

4 oz, 

Palm-oil . , ♦ 

4 oz. 

Graphite . . . 

6 oz. 

Soda . . . . 

1 oz. 


These are mixed and heated to 
180° F. (82° C.) for an hour or more, 
cooled, and after 24 hours well stirred 
! together. 

(7) A somewhat similar compound 
is prepared by Johnson as follows 

Petroleum (30° to 37° Liquid. &>«d. 

gravity) . , . . 1 gal, 1 gal. 

Crude paraffin . , 1 oz. 2 oz. 

Wax (myrtle, Japan 
andgambier) , . IJoz. 7 oz. 

Bicarbonate of soda . 1 oz. 1 oz. 

Powdered graphite 3 to 5 oz. 8 oz. 

Dynamo-oil — 1 part refine*! 
cocoanut-oil, 1 part 0‘885 mineral-oil, 
2 parts 0*908 mineral-oil. Put the 
cocoanut-oil in a steam jacketed pan, 
then run in the mineral -oils. Heat to 
170° F,, and put on blower for about 
a quarter of an hour, Stop the heat, 
and let settle ; it is then finished. 
The mixture forming this lubricant 
can be varied by increasing the pro- 
portion of cocoanut-oil up to double 
that riven above, 

Cylinder-oil. — 3 parts filtered 
cylinder-oil, 2 parte black cylinder- 
oil, 1 part thickened rape-oil, Heat 
to 200° F. in i team jacketed pan for 
half au ( hour, stirring well When 
settled, it can be run into barrels while 
wwm. If desired, half the rape-oil 
can be omitted and this quantity of 


and B blend consists of 9 parte steam- 
refined cylinder-oil, 3 parte thickened 
rape-oil and 3 ‘parte lard-oil. This is 
A blend. The B blend consiste of 9, 
4, and 4 parts respectively. 

Oils for Bmall and delicate 
Mechanism* WatcJimalcrt — ( a ) 
One of the most delicate articles to 
lubricate is a watch, and special pre- 
cautions are netmsry to be observed in 
selecting a material, or combination of 
materials, for this purpose. Somofind 
porpoise-oil to give most uniform satis- 
faction, though perhaps rather thin for 
certain parte. To get rid of acid in the 
oil, the latter Bbould be washed in fil- 
tered water, to which a little soda car- 
lunate has been added ; after settling, 
the oil is poured off, and heated to 212° 
to 225° F. ( 100 ° to 107 ° C, ) for an hour 
or so with constant stirring. The plan 
of placing lead ehavingB in oil to neu- 
tralise the acid, is thought by some to 
exert a drying influence. Oil cannot 
lie tested for acidity by the direct ap- 
plication of litmus ; but filtered water 
used for washing the oil will redden 
. litmus-paper if any acid was present 
in the oil. Crisp thinks that no very 
fatty oils (neat’afoot, lard) will repay 
the trouble of washing and refining ; 
and he is of opinion that all oils re- 
fined by heat, by evaporation, by al- 
cohol, or by aDy quick method, though 
looking clear and bright, have their 
lusting properties quite destroyed. He 
declares it is only by. a slow process 
of abstracting the deposits from the 
oil at 30° to 32° F. (- 1° to 0° C.) 
that a reliable oil can be obtained 
suitable for watchmakers. Vaseline 
may be used with great advantage in 
the priming up of fusees; a small quan- 
tity may also be applied to the collet. 
Oils for chronometers or watches ought 
(1) to be chemically pure, (2) not to 
gum or clog, (3) not to evaporate, (4) 
not to freeze. Before refining, sperm- 
oil gums ; olive-oil is acid, and dis- 
colours steel and brass, which acidity 
is much reduced or annihilated by the 
washing process ; neat’rfoot-oil is very 
hard to get genuine. Barely can the 
oil be depended upon that is offered 
B 2 
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in the market ; besides, npat’sfoot is 
a very tender oil, and requires to be 
filtered at a very low temperature to 
get rid of the stearins. As An instance 
of this, a gallon obtained perfectly 
genuine was quite solid at a tempera- 
ture of 50° F. (1 0° 0.). Upon putting 
this gallon iuto a bag, about 1 qt. 
filtered through the bug at a tempera- 
ture of 32° F. (0° C.), which is the 
only portion suitable for watchmakers, 
and this portion requires washing and 
again filtering to get rid of its acidity. 
This is also about the proportion that 
can be obtained from olive and spenn 
oils, yielding about or 1 qt, per 
gallon, under the same conditions of 
obtaining oil under the cold process. 

(6) Olive-oil containing a strip of 
clean lead is exposed to the sun in a 
white glass vessel till all deposit ceases, 
and the supernatant oil is limpid and 
colourless. 

(r) Obtain some pure gallipoli oil and 
freeze it (by the use of ice or freezing 
mixtnre) to precipitate impurities. 
Leave it so a day or two. Let it then 
thaw out by the heat of a room, then 
pour off the clear portion. Add to this 
5 ^ part (2 per cent.) of neat’sfuot-oil 
(not leas than two months old). This 
is a good lubricant for the purpose. 

(1) Take any pure and light oil and 
put it in a retort with eight times its 
weight of absolute alcohol. Boil for 
ten minutes, pour off and allow to cool. 
Now evaporate until it is reduced to 
one-fifth its original volume, and it 
is ready for use. Keep in weiUtop- 
pered bottles. It is suited fur the 
finest work. 

(2) Oleine for lubricating fine me- 
chanism is prepared by agitating 
almond- or olive-oil with 7 or 8 times 
its weight of strong alcohol (sp. gr. 
G'798) at nearly boiling-point ; the 
solution is allowed to cool, and the 
clew fluid is decanted, filtered, and 
heated to drive off the alcohol. It 
may farther be exposed to a low tem- 
perature to deposit any remaining 
stearin*, 

(3) Smfig-Maehine,— (a) Best, 9 
ok pale oil of almonds, 3 oz, rectified 


benzoline, 1 oz. foreign oil of lavender. 
Mix and filter. 

(h) Common.— 3 oz. petroleum, 9 
oz. pale nut-oil, 40 to 50 drops essential 
oil of almonds. Mix and filter. 

(e) The writer was given a simple 
recipe of 2 parts sperm-oil and 1 part 
; fietrolemn. He made a quart of this 
: for domestic use, and it answered 
oxcelleutly. Through not having a 
great use for it, the quantity made 
was not finished for about twelve 
years, and at the expiration of this 
: time the oil was as good as at first 
though a little darker in colour, 
j (4) tyfe-oi/.—This is commonly 
made up of Bporm-oil and vaseline, 

| three of the former to one of the latter 
by weight. A greater quantity of 
vaseline could be used and some mine- 
ral-oil as a thinning agent. 

(8) Cycle -chain Lubricant.— (a) Melt 
some tallow (Russian for preference), 
then stir in powdered plumbago (gra- 
phite or black-bid) until it is thick 
1 enough that it will set solid when 
cold. While fluid pour it into moulds. 

| (5) The foregoing recipe applies to 

I blocks of hArd lubricant that is rubbed 
j on the chain. If the chain can be 
soaked and stirred about in the fluid 
mixture, it is much better. 

(e) Mix plumbago and vaseline to a 
stiff consistency. This does not wt, 
but is applied with a brush. 
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scribed, 1 part madder kke, 3 parte of 

T .TTMTN’ArN pAnm ATCTi red arsenic sulphide (realgar), 4 parte 
iiUTOOUS .TAINTS AND powdered sulphate of barium, 15 parte 

, Bodies. luminous calcium sulphide. 

Blue,— 21 parte of the varnish, 3 ’2 
Thb luminosity of minerals has an parts ultramarine blue, 2 ‘7 parte 
obvious practical value in the case of cobalt blue, 5*1 parte sulphate of 
such substances as can be conveniently barium, 23 parte luminous calcium 
applied in the form of a paint to sur- sulphide. 

faces which are alternately exposed to Green .- 12 parte of the varnish, 2 
light and darkness, such exposed sur- parte green oxide of chromium, 2*5 
faceB emitting at one time the light parte sulphate of barium, 8-5,parte 
which they have absorbed at another, of luminous sulphide of calcium. 
Familiar illustrations are street plates, Ydkw .— 12 parte of the varnish, 

buoys, and interiors of railway car- 2 parte of barium chromate, 2^ parte 
riages having to traverse many tunnels, of barium sulphate, 8 • 5 parte of lumiu- 
The light absorbed may be either ous calcium sulphide, 
daylight or powerful artificial light. Orawje.-n parte of the varnish, 
With this object, several compositions 2 parte Indian yellow, 35 parte sub 
are prepared under the generic name phate of barium, 3 parte madder lake, 
of luminous paints. They are chiefly 73 parts of luminous calcium sulphide! 
as follows : — Violet, — 21 parts of the varnish, 

(l)Coloured Luminous Paints. 2' 4 parte ultramarine violet, 4 5 parte 
In making luminous paints a vehicle cubaltous arsenate, 5*1 parte barium 
that is used with advantage is a var- j sulphate, 18 parte luminous calcium 
nish that lias no trace of lead in its j sulpiride. 

composition, for lead lias a prejudicial ! Orantje-hrom .— 24 parte of the var- 
effect on the luminous ingredient, I nish, 4 parte of auri pigment, 5 parts 
This varnish is made of Kauri or 7a ij- j barium sulphate, 17 parte luminous 
zibar copal, 6 parte, oil of turpentine, j calcium sulphide. 

24 parte, the copal being made into a White.— 10 parte of the varnish, 
molten state and then dissolved in the j 1 -5 part calcium carbonate, 3 parte 
turpentine. When this solution is j wlute zinc sulphide, 1*5 pirfc barium 
made, it is filtered and mixed with 10 sulpliate, 9 parts luminous calcium 
parte pure linseed-oil (without lead in j sulphide. 

it), the oil being well heated and al- j (2) Berimin' t .- This consist* of a 
lowed to cool before the copal solution phosphorescent substance introduced 
is mixed with it. This completes the , into ordinary paint. The phoephores- 
vamish. In dealing with the ilry j cent substauce employed for the pur- 
materials, _ these should be ground j pose is a compound obtained by simply 
before mixing, A jpaint-mill is suited j heatiug together a mixture of lime and 
for this, but the rolls or grinding sur- ! sulphur, or substances containing lime 
face should not be iron it possible, as and sulphur, such as alabaster, gypsum, 
minute particles of iron are carried in etc., with carbon or other ’agent to 
the ingredients with tad effect. The remove a portion of the oxygen pre- 
chief dry ingredient is luminous cal- sent ; or by heating lime iu a vapour 
cium sulphide, This is made by mixing containing sulphur.' In applying this 
t it® ™ W1 ® P 41 ^ phosphorescent powder, the best re* 

of sulphur and heating together in a suite are obtained by mixing it with 
closed crucible until fumes cease to be a colourless varnish made from mastic 
evolve The substance remaining is and turpentine ; drying oils, gums, 
owcium sulphide, and requires to be pastes, sizes etc., may. however, also 
powdered finely, be used. 

parte of the varnish de* (3) A French Ompound.-m lb. 



102 


IiUMBOBS Paibts ABB BoBUS: Wtlite. 


of & carbonate of lime and phosphate 
of lime produced by the calcination of 
eea-ahells, and especially those of the 
genus Tridacrui and the cuttle-fish 
bone, intimately mixed with 100 lb. 
of lime rendered chemically pure by 
calcination, 25 lb. of calcined sea-Balt, 
25 to 50 per cent, of the whole mass 
of sulphur, incorporated by the pro* 
cess of sublimation, and 3 to 7 per 
cent, of colouring matter in the form 
of pqwder composed of mono-sulphide 
of calcium, barium,8troutiuni. uranium, 
magnesium, aluminium, or other mine- 
ral or substance producing the same 
physical appearances, i.e. which, after 
having been impregnated with light, 
becomes luminous in the dark. After 
having mixed these five ingredients 
intimately, the composition obtained 
is ready for use. In certain cases, and 
more especially for augmenting the 
intensity and the duration of the 
luminous effect of the composition, a 
sixth ingredient ia added in the form 
of phosphorus reduced to powder, which 
is obtained from seaweed by the well- 
known process of calcination. As to ; 
proportion, it is found that the phos- 
phorus contained in a quantity of son- 
weed, representing 25 per cent, of the 
weight of the composition formed by 
the five above-named ingredients, gives 
very good results. 

The phosphorescent powder thus ob- 
tained and reduced into paste by the 
addition of a sufficient quantity of 
varnish, such as copal, may serve for 
illuminating a great number of objects, 
by arranging it in more or less thick 
coatings, or by the application of one ! 
or more coatings of the powder incor- 
porated in the varnish, or by varnish- 
ing previously and sprinkling the dry 
powder upon the varnish. The amount 
of powder applied should not exceed 
the thickness of a thin sheet of card- 
board . 

The dry phosphorescent powders are 
also converted into translucent flexible 
aheeto of unlimited length, thickness, 
and width, by mixing them with about 
80 per cent, of their weight of ether 
and collodion in equal parts in a close 


vessel, and rolling the product i&to 
sheets with which any objects may be 
covered which are intended to be lumi- 
nous in the dark. The powders may 
also be intimately mixed with Btearine, 
paraffin, rectified glue, isinglass, liquid 
silex, or other transparent solid matter, 
in the proportion of 20 to 30 per cent, 
of the former with 50 to 80 per cent, 
of either of these substances, and this 
mass ia then reduced into sheets of 
variable length, width, and thickness, 
according to their intended applica- 
tions, A luminous glass is also manu- 
factured by means of the powders by 
mixing them in glass in a fused state 
in the proportions of 5 to 20 per cent 
of the mass of glass. After the com- 
position has been puddled or mixed, it 
is converted into different articles, 
according to the ordinary processes ; 
or after the manufacture of an object 
still warm and plastic, made of ordi- 
nary glass, it iB sprinkled with the 
powders, which latter are then incor- 
porated into the Burface of the article 
by pressure exerted in the mould, or 
in any other suitable way. 

It has been observed after various 
trials that the passage of an electric 
current through the different composi- 
tions augments their luminous pro- 
perties or brilliancy to a great extent ; 
this peculiarity is intended to be util- 
ised in various applications too numer- 
ous to describe ; but of which buoys 
form a good example. The current 
of electricity is furnished by plates of 
zinc and copper mounted on the buoy 
itself, when the latter is used at sea ; 
but in rivers and fresh-water inlets the 
battery will be carried in the interior 
of the buoy. To secure the full effect, 
10 to 20 per cent, of fine anc, copper, 
or antimony dust is added tothephoe- 
phorocent powder described. 

(4) Take oyster-sheik and clam them 
with warm water ; put them into the 
fire for } hour; at the end of that 
time take them out and let them cod. 
When quite cool, pound them fine, and 
take away any grey parte, « they are 
of no use. Put the .powder to a cru- 
cible with alternate layers of flowered 
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sulphur, Put on the lid, and cement 
with sand made into a stiff paste with 
bear. When dry, put over the fire 
and bake for an hour, Wait until 
quite cold before opening the lid. The 
product ought to be white. You must 
separate all grey parte, as they are 
not huninouB, Make a sifter in the 
following manner ; Take a pot, put a 
piece of very fine muslin very loosely 
across it, tie around with a string, put 
the powder into the top, and rake 
about until only the coarse powder 
remains ; open the pot, and you will 
find a very small powder, MU it into 
a thin paint with gum water, as two 
thin applications are better than one 
thick one. This will give paint that 
will remain luminous far into the 
night, provided it is exposed to the 
light during the day, 

(6) Sulphides of calcium, of barium, 
of strontium, etc., give phosphorescent 
powders when duly heated. Each sul- 
phide has a predominant colour, but 
the temperature to which it is heated 
has a modifying effect on the colour. 
Calcine in a covered crucible, along 
with powdered charcoal, sulphate of 
lime, sulphate of barytes, or sulphate 
of strontia ; there is produced iu each 
case a greyish-white powder, which, 
after exposure to strong light (either 
sunlight or magneeium light) will be 
phosphorescent, the colour depending 
on the sulphate used and the degree 


(6) five parte of a luminous sul- 
phide of an alkaline earth, 10 of fluor- 
spar, cryolite, or other similar fluoride, 
l of barium borate ; powdered, mixed, 
made into a cream with water, painted 
on the glass or stone article, dried, and 
fired in the usual way for enamels. 
If the article oonteins an oxide of iron, 
lead, or other metal, it must be first 
glazed with ground felspar, silica, lime 
phosphate, or clay, to keep the sulphur 
of the sulphide from combining with 
the metal. The result is an enamelled 
luminous article. (Heaton and Bolas.) 

(7) Boil for 1 hour ^ 02 , caustic 
June, recently prepared by calmning 
clean white shells at a strong red heat, 


with 1 oz. pure sulphur (floured) and 
I qt. soft water, get aside in a 
covered vessel for a few days ; then 
pour off the liquid, collect the clear 
orange-coloured crystals which have 
deposited, and let them drain and dry 
on bibulous paper. Place the dried 
sulphide in a clean graphite crucible 
provided with a cover, Heat for i 
hour at a temperature just Bhort of 
redness, then quickly for about 16 
minutes at a white heat. Rpmove 
cover, and pack in clay until perfectly 
cold. A email quantity of pure cal- 
cium fluoride is added to the sulphide 
before heating it. It may be mixed 
with alcoholic copal varnish. (' Boston 
JL Cbem.’) 

(8) Simple Luminoui Writing — 
This is effected by fixing a small piece 
of phosphorus on a quill and writing 
with this. The writing is luminous 
when placed in a dark room. 

(9) Luminous Ink . —Carefully grind 
luminous calcium sulphide in very 
thin gum-water (for calcium sulphide, 
see (1 )). The writing must be exposed 
to bright daylight each day, to be 
luminous at night. 

(10) The luminous properties of 
; minerals have received from men of 

science a good deal of attention, and 
have led in consequence to the eluci- 
dation of maoy interesting facte. 
Margraaf has ascertained that all the 
earthy sulphates, when calcined, ex- 
hibit this property, and that the metals, 
metallic ores, and agates are not phos- 
phorescent ; the former portion of the 
! discovery had already been partly 


named Vincenxo Cases rio la, the in- 
ventor of the famous Bolognian stone, 
which is prepared by strongly heating 
heavy spar (sulphate of baryte) with 
gum tragacauth, Most of the mine- 
rate having phosphorescent properties 
only exhibit them after insolation or 
exposure to the sun. Of these, the 
following are good examples: the 
diamond and several other precious 
stones ; the Bolognian stone, mentioned 
above ; Canton phosphorus, prepared 
from water-worn oyster-shells, calcined 
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with sulphur ; it appears on the mass 
as a white coating, which is scraped 
off, and should be kept in stoppered 
bottle* Dr. Fry, in 1874, found 
similar properties ki gypsum, marbie, 
and chalk ; and Baldwin, of Misnia, 
in 1677, discovered that the residue of 
chalk in nitric add was similarly 
affected. Some even go so far as to. 
assert that all minerals containing a 
filed add are capable of becoming 
phosphorescent by insolation or other 
meads. Fused nitrate of calcium and 
petrifactions are alsorenderedluminous 
by this means. It is a fact worth 
noting that insolation effects the 
phosphorescence best in badly-con- 
ducting minerals. 

Phosphorescence has been noticed, 
too, in the change from the amorphous 
to the crystalline state, and separation 
of crystals from a solution. Another 
source of this light, and one not often 
noticed, is that caused by mechanical 
means, either percussion or friction ; 
the phosphorescence, however, in this 
case, lasts onty so long as the disturb- 
ing influence is at work. Among the 
substances that are mentioned as 
affected by this agency, the mut 
characteristic is adukria, a transparent 
variety of potash felspar (orthoclase) 
which is found in fine crystals in Corn- 
wall, and also at St. Gothard, in the 
Alps. This remarkable mineral, when 
stack so as to split, shows at each 
cxack a streak of light which may last 
some little time, and when ground in 
a mortar has the property of appearing 
to be on fire. Quartz, fluorspar, and 
rod-salt, also exhibit this property 
when pounded, but in a far leas degree 
than adularia. In the great majority 
of eases, the duration of the phosphor- 
escence in natural bodies is extremely 
short; but, nevertheless, Becquerel 
invented a most ingenious instrument, 
which be called a “phoephoroscope/* 
which will measure the length of the 
existence of the moot short-lived pboe- 
pboaioeot Hash. An interesting and 
rei||giable discovery was made by 
jfaiii of Turin, who found that a 
phosp ho rescent body gave out in many 


cases the light to whioh it had been 
subjected. This ingenious philosopher 
also discovered that snow could be 
rendered slightly luminous by insola- 
tion. Some specimens of zinc-blende 
also give out phosphorescent light, 
even with so slight an exciting cause 
as the friction of a feather ; and also 
some kinds of marble show, when 
heated, a yellowish phosphorescence. 
(G. R. T. in ‘ Eng. Mech.') 

(11) Some formula) for phosphores- 
cent paints appear in a paper by L. 
Vanino and J. Gana in the ‘Journal 
fur Praktische Cheraie.’ 

The authors have tested the formula 
of a great number of writers, and state 
those of Lenard, Mourelo, Vanino, and 
Balmain to be the best. These are as 
follows 

Lenard.— Strontium carbonate, 100 
grm. ; sulphur, 100 grm. ; potass 
chloride, 0'5gnn. ; sodium chloride, 
O’ 5 grm. ; manganous chloride, O’ 4 
grm. The mixture is heated for f hour 
in the furnace, 

Mourelo.— Strontium carbonate, 100 
grm. ; sulphur, 30 grm. ; soda, 2 
grm,; sodium chloride, 0‘ 5 grm./ 
manganous sulphate, O' 2 grm. 

Balmain. — Calcium oxide (quick- 
lime), free from iron, 20 grm. ; buI- 
phur, 6 grm. ; starch, 2 grm. ; bis- 
muth nitrate (5 per cent, alcoholic 
solution), 1 c.c, ; potass chloride, O' 15 
grm,; sodium chloride, O' 15 grm. 
Heated for | hour. 

Another excellent formula is : Cal- 
cium oxide, 20 grm. ; sulphur, 6 grm. ; 
starch, 2 grm. ; potass chloride, 0‘ 5 
grm, ; sodium chloride, O’Sgrm.; bis- 
muth chloride (O’ 6 percent, alcoholic 
solution), 1 c.c. ; calcium fluoride, 3 
grm. The authors find that the 
Heraens mercury-vapour lamp is an 
excellent light for exciting phosphor- 
esce uce of the paints. 
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Machinery Castings, 

PICKLING AND CLEANING. 

Castings that are to be machined re- 
quire to have the scale and dross 
removed, and while in certain cases 
the sand-blast is used for this pur-nose, 
the more common practice is to subject 
the castings to an acid “ pickle.” 

Iron.— Iron castings are usually 
pickled with sulphuric acid or hydro- 
fluoric acid, the former being most 
commonly used. The sulphuric acid 
pickling solution is usually made up 
of I part of sulphuric acid to 10 parts 
of water. The sulphuric acid should 
always be poured into the water while 
the latter is being stirred. The reason 
for this is that a chemical reaction takes 
place which causes the bath to become 
quite warm ; but there is no dangerous 
ebullition if properly mixed. But if 
the water is poured upon the sulphuric 
acid, the latter, being much heavier 
than water, remains at the bottom. 
When an attempt is made to stir the 
solution, the water enters the acid in 
small streams, and is instantly raised 
to the boiling-point, generating steam, j 
which may cause an explosion. Such I 
an accident would be likely to throw 
tie concentrated add over the work- 
man, and result in serious burns. 

Sulphuric add will not attack the 
Band or black oxide of iron forming 
the scale upon castings, but the sand 
and scale are porous, and the acid 
soaks through and attacks the iron 
under the scale, It finally dissolves 
a sufficient amount of iron under the 
scale to loosen the latter. When the 
workman sees that the scale is all 
loose, the castings should be removed 
and washed, preferably with hot water. 
If the castings are small it is a good 
practice, after washing, to immerse 
them in a soda solution for a short 
time in order to thoroughly neutralise 
any add. 

One great objection to the use of 
sulphuric add as a pickling solution is 
that, if there are any soft or spongy 1 


trate these, and it would be practically 
impossible to wash it out or neutralise 
it in the soda bath. Any acid thus 
entrapped in the castings will continue 
to eat until it is changed to sulphate 
of iron or green vitriol. This will 
tend to make the spongy- or soft spots 
in the iron still worse, and may weaken 
the castings to a large extent. If the 
acid has teen used a number of times 
a large portion of it is converted into 
green vitriol, and hence the solution 
will not attack the iron. In this cafe, 
it is necessary to add more add to the 
bath, or else to throw away the old 
lath and make up a new one. 

While the workman may receive 
quite serious burns from Bulphuric 
acid, it is not nearly as dangerous as 
hydrofluoric acid. The thin hydro- 
fluoric acid will penetrate the skin and 
attack the flesh and bones underneath, 
and may result iu very serious injuries. 
It will also attack the finger-nails very 
readily ; but if used with care, it makes 
a pickling solution which has a number 
of advantages over sulphuric acid. 

Hydrofluoric acid is commonly sold 
in three grades. The first contains 30 
per cent, of acid, the second 48 per 
cent,, and the third 52 percent., the 
balance of the solution being water. 
The 30 per cent, solution is that 
usually employed for pickling castings. 
One gallon of the 30 per cent, solution 
should be used to twenty to twenty- 
five gallons of water. If it is desired 
to pickle more rapidly, less water may 
be used, and if it is desired to get 
more use of the acid— that is, make it 
do more work— slightly more water 
may be used. Hydrofluoric add does 
notact upon the iron to an appreciable 
extent, but attacks the sand and dis- 
solves it. It also dissolves the black 
oxide of iron. 

When castings are pickled in sul- 
phuric add the surface is left with a 
dull or black appearance. When pickled 
in hydrofluoric add the surface has a 
much whiter and often almost silvery 
appearance. The surface of castings 
pickled with hydrofluoric add is also 
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very much smoother than those pickled is to make the Bkin coarse and 
with sulphuric acid. For this reason rough, 
hydrofluoric acid pickling is used in Braw Cistmga.— For pickling 
almost all oases in which the parts are brass castings, a solution is frequently 
to be polished or nickel-plated, and made up by mixing three parts of 
sulphuric add pickling only in cases sulphuric acid and two parts of mtrio 
where it is desired to remove the scale acid, and adding to each quart of the 
so as to facilitate the machining of the mixture about a handful of oommon 
castings, table salt. This mixture is frequently 

When pickling with hydrofluoric used undiluted with water, and is to 
add the small casting may be put into be handled with great care, as it will 
the bath and the larger ones may have attack the hands badly. One advan- 
the add poured over them just as if tage of tliis solution is that it leaves a 
working with sulphuric acid. The good colour on the castings, and hence 
hydrofluoric add bath is always used it is frequently used for tins purpose, 
odd, bat should be kept above the The pickling solution used for brass 
freeang-point. The bath can be used castings must be kept in an earthen* 
repeatedly by adding about one -third ware crock or in a vitrified bath tub, 
the original quantity of add before and the bath must be huge enough to 
introducing a new lot of castings, If dip the large castings into it. Owing 
it is desired to keep the surface of the to the fact that hydrofluoric acid will 
castings bright after they are pickled attack sand, it cannot be kept in a 
in hydrofluoric add they should be crock or jug, as it would immediately 
washed with hot water immediately eat a hole through it, and escape, 
after coming out of the acid, and Hydrofluoric add must be kept in a 
should be left in the water until they lead carboy, but tbe dilute add can be 
are heated through. If this is done kept in wwden tube or barrels. Either 
when the castings are taken out of the dilute or concentrated hydrofluoric 
water, they will dry quickly from the add will dissolve glass very readily, 
heat which they have absorbed from and hence cannot be kept in a glass 
the water. If the castings are washed bottle. Concentrated sulphuric acid 
in cold water they will rem-un wet is frequently kept in iron tanka, but 
for some time, and hence will rust, dilute sulphuric acid attach iron 
A little lime is frequently added to readily, and henoe it is necessary to 
the washing water which is used after keep dilute sulphuric arid in earthen* 
hydrofluoric acid pickling, ware jugs and jars, glass bottles, or 

When handling concentrated hydro* wooden tuba or vats. {‘Railroad 
fluoric arid the workman should al ways Herald. ) 

use rubber gloves. If any acid is 
dropped or splashed on the skin it 
should be washed off at once with 
water and dilute ammonia, and this 
will usually prevent any injury. The 
dilute hydrofluoric acid of the pickle 
bath will not attack the skin instantly, 
but the workman should never put 
his hands into this solution as it will 
attack the hands to some extent, and 
will result in serious, sores, if he persists 
in handling the castings when wet 
with tbe pickling solution. The dilute 
sulphuric arid pickling solution will 
not injure the hands, if it is spilled 
upon them ; in fret, its only effect 
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Malleable Iron. 

(a) Whatever may be the scientific 
definition of a malleable casting, for 
commercial purpose* it is one made of 
cast iron rendered malleable by subse- 
quent annealing. The composition of 
the hard casting lies between well- 
defined limits, however, and it is 
affected by so many conditions that 
the successful production of this class 
of work is one of the most difficult 
branches of the iron industry. 

While nominally the composition of 
a good malleable casting is but little 
different from that of a car-wheel or a 
roll, yet the feet that it can be twisted, 
bent and hammered out hot or cold, 
and has double the tensile strength of 
these products, Bhows that the consti- 
tution of the castings is quite differ- 
ent. This difference in the constitu- 
tion may bo traced to the condition 
of the carbon in each. In the ordinaiy 
grey casting we may have some 3 to 
3$ per cent, graphite present. In the 
malleable casting we have the same 
amount, weighed as graphite in the 
analysis, but radically different in its 
characteristics. This form of carbon, 
due to the annealing process Has been | 
called temper-carbon, by Prof.Ledebur, 
who first described it in connection 
with the malleable (Ger, ** temper ") 
process, I will mention one of the 
peculiarities of tips form of carbon. 
If a malleable casting which on fracture 
shows the fine black velvet surface 
is heated up very higband then plunged , 
all this amorphous carbon is dissolved, 
and the fracture shows the grain of a 
good tool steel. The same is often 
seen when a piece is hammered cold, 
and more especially when a casting 
that haa beoome warped is heated up 
and straightened. The grain in the 
latter instances will not be as good as 
ia the first one, but it shows that to 
straighten a malleable casting pressure 
only without heat should be applied. 
This characteristic of the carom is 
often used to palm off malleable castings 
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ns steel ones, much to the disgust of 
the user and producer of bond jidc 
“malleable.” 

The tensile strength of the malleable 
casting should run between 42,000 lb. 
and 47,000 lb. per sq. in. ; though 
castings showing only 35,000 lb. are 
quite serviceable for ordinaiy work. It 
is not advisable to run much beyond 
54,000 lb. per eq. in., for the resili- 
ence is reduced, and one of the most 
valuable properties of the malleable 
casting impaired. I have made much 
work running up to 63,000 lb. by the 
plentiful addition of steel to the mix- 
ture in the open-hearth furnace. I do 
not, however, recommend this, as 
wherever such high results are wanted 
they can best be obtained by using the 
steel casting direct. 

The high resilience, or resistance to 
shock, in “malleable" is its most 
useful characteristic. It is well known 
in railroad circles that the ordinary 
steel casting comes nowhere near the 
malleable for service conditions. Only 
where an exceedingly high tensile 
strength is required, as in the car 
couplers for the heavy modern trains, 
is the malleable casting being gradually 
replaced. On the other hand, car 
castings, formerly made of grey iron, 

I are now specified for malleable wher- 
ever possible, in the interest of greater 
strength and reduced weight. 

Before going into the composition 
of good “ malleable," it is necessary 
to look a little into its structure. 
Originally cast, to be perfectly chilled 
—that is, with the carbon all com- 
bined, and a contraction of some \ in. 
to the foot; the annealing precise 
serves to expel the carbon from its 
state of combination, depositing it be- 
tween the crystals of the iron, not in 
the crystalline graphite of the grey 
iron, but as an amorphous form not 
unlike lampblack. At the same time 
an expansion equal to half of the 
original contraction takes place, the 
net result being a shrinkage allow*^ 
for the pattern identical with th*t & r 
grey iron castings of similar shape ^ 
thickness. 
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Besides this expulsion of the carbon 
from its combination, there is a re- 
moval of some of it 'from the outer 
portions of the casting. This amounts 
to nearly all in the akin to nothing J 
in. inward. I do not take kindly to 
the generally accepted theory that 
oxygen from the packing penetrates 
the casting, removing the carbon by 
burning it out. I have always found 
that when oxygen has access to the 
interior, through the open structure 
of the iron itself, this is also oxidised 
with the carbon, aod the whole presents 
a sorry sight. Whether, however, 
carbon diffiases out or not in a good 
casting, I cannot say, and tone that 
this point will some day be taken up 
and settled by careful experiment. the casting it begins to give trouble in 
It will be noted that, owing to the the anneal, and therefore manganese 
removal of varying amounts of carbon as a general proposition should be kept 
from the skin to the interior, no carbon low. Phosphorus should not exceed 
determination of a malleable casting is O' 225, and is better kept below this, 
of any value unless the sample is taken To get the proper silicon limit for 
before the anneal, and even then it is the ebws of castings you have to make 
only good for the total carbon. For ! is the trick which means either suooess 
an annealed piece a sample taken from : or failure for your foundry. Tliis will 
the centre of the fracture with at least be realised from the fact that you do 
| in. untouched around the drill not know how your castings will come 
would give a fair indication of the j out until about a week after they went 
carbon contents, but cannot claim into the anneal. Now, Buppoae your 
accuracy. mixture is wrong, and the silicon is 

In former days of charcoal iron about either too high, which means “ low ’’ 
4*00 per cent, carbon was the rule in j or rotten work, or too low in the cast- 
malleable castings. In these days of ingB, making them “ high ” (strangely 
coke irons and steel additions to reduce contradictory, but nevertheless shop 
the carbon, this may run as low' as terms in daily use, and dating back to 
2 '75 per cent, before trouble ensues j the times when silicon wm unheard of 
through excessive cracking and shrink- ! in malleable works). This means 
ages. With the modern demand for j hard-burnt white castings stronger 
a high tensile strength it is well to i than the first- mentioned class, but 
place the lowest limit at 2*75 per equally undesirable. You will not 
cent., and the upper limit for common know of this until a whole week's 
work would be found in the saturation work, in all probability equally bad, 
point of thv grade of iron, or 4 ’25 per has been put into the ovens, and eomee 
cent. It is absolutely necessary that out in its turn only to wander into 
the hard casting be free from graphite : the scrap pile. Naturally, disaster 
even a small amount of this indicates stares the inexperienced founder of 
an open structure, with consequent malleable castings in the face all the 
ruin to the work in the anneal from time, and only a good laboratory will 
penetrating oxygen. To keep the keep him out of hot water, eveiTthing 
carton in the tomUned state is the else being equal. It also shows the 
function a t the silicon percentage ar- necessity for better protection to the 
ranged fork the mixture, the rate of buyer, who cannot be supposed to 


cooling due to the cross section, the 
pouring temperature, sand, etc. 

The sulphur content is quite impor- 
tant, especially just now when we are 
getting the sweeping of the coal mines 
for our fuel to a greater or less extent. 
The percentage should not be allowed 
to go over O’ 05, though double this 
may let a casting pass muster where 
good work is of no special object. Once 
the sulphur exceeds 0‘05 trouble may 
be expected. It is, therefore, wise to 
hold the pig-irons below 0*04 and to 
Bee that the fuel used is not too rich 
in sulphur. Manganese is seldom 
troublesome, as it does not often exceed 
0 • 04 in the mixture, which means 0 ; 10 
to 0 • 20 in the caeting. Above 0 ■ 04 in 
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distinguish between a good and only & 
fair casting. In general, we may say 
that the thicker Uie casting the lower 
the silicon allowable in order to get a 
white iron in the sand. Thus, the 
heaviest classes of work, the silicon of 
the casting, should not exceed 0*45. 
For ordinary work 0 1 65 is the point to 
be sought for. Agricultural work may 
run up to 0‘ 80, while the lightest 
casting may have 1 25 per cent, with- 
out danger, though it is not advisable 
to exceed this limit for anything. 

American practice differs from the 
European in several respects. We 
have a comparatively short anneal, 
that is, we aim at a conversion of the 
carbon rather than its removal. Over 
there it is desired to get all carbon out, 
ao that a wrought-iron casting, if it 
may be so called, may result. With 
much of the iron cast from crucibles, 
it is quite possible to make very fine 
grades of work, and this may account 
for higher prices for malleable than 
steel castings paid in some parts of 
Europe. Imagine, however, what 
would result if we had the crucible 
processes here, with our average pro- 
duction of some 35 tons daily in the 
larger plants, or some 80 in the very 
large ^ ones. The common American 
practice is to use the reverberatory 
or *' air " furnace, either with or with- 
out the top blast over the bridge to 
hasten the melting. There is always 
a blast introduced under the grates, 
unless indeed in our older works the 
chimney draught is exceptionally 

About twelve years ago the open- 
hearth furnace waa introduced into 
one of our largest works, and it was 
my good fortune to gain experience 
*ith it there. While not many malle- 
able establishments have the open- 
hearth furnaoe— I can count them 
on my fingere-yet it is undoubtedly 
the most economical melter there is, 
F<mded several things, One is that 
‘ , “** *» kept buy u much u poe- 
lUe. u only then it. full «onomyhi 
“«n *d«ntag» of. Then, ik&d 
°““M must be kept in charge. 


This does not mean the steel melter 
with his habit of letting the heat take 
care of itself, qnd tapping a 10-ton 
heat five hours after charging, whereas 
it should come out in two hours and a 
half, But it means a man who will 
use his muscle freely to rabble up the 
heat, push the pigs into the bath as 
quickly as they can be cared for, mix 
his iron well, fire sharp and quick, bo 
that the process becomes one of melting 
only, rather than a refining or burning 
out of large quantities of silicon hnd 
carbon. When these conditions pre- 
vail, the open hearth will prove a 
friend indeed, and turn out a most 
excellent product. 

Let ua take fair conditions with 
three heats daily from a 10-ton open- 
hearth furnace. Using producer gas, 
the fuel ratio is About one of coal to 
six of iron. In the reverberatory fur- 
nace the fuel ratio is 1 to 4 at 
best, and often only 1 to 2. It is 
not advisable to make laiger heats 
■ than 15 to 18 tons, as the time con- 
! turned in melting, and especially in 
pouring from the Bmall ladles after 
Upping, becomes so great that the bath 
is seriously damaged by undue oxida- 
tion and overheating, When the time 
comes for continuous melting in the 
malleable foundry, when heat after 
j heat is taken off as fast as the bottom 
can be patched up and the furnace 
charged again. Then will the com- 
1 plete economy of the open-hearth fur- 
nace be fully realised. We may then 
also see f he tilting furnace of value to 
us, though a device of my own, which 
I am using successfully in my own 
interests, and which allows the tap- 
ping from three spouts at different 
levels, successively has the advantages 
of the tilting furnace for “ malleable ” 
without incurring the heavy first and 
running costs. 

For making malleable castings, the 
open-hearth furnace should be pushed 
very hard for a time, almost sufficient 
to collapse it, then it should be checked 
before actual damage is done to crown 
and ports, In this way a short sharp 
heat is obtained, the silioon of the heat 
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may be calculated for a lose of 20 
to 25 points, whereas from 3^ upwards 
is tile rule in other prooeasee. Three 
hundred heats should be taken off 
before repairs of several days’ dura- 
tion we required, and a total of at least 
1000 heats only should necessitate 



In the mean time, there has been 
much improvement in the air furnace. 
Strange to say, while the quantity of 
metal, the composition, excepting only 
in the phosphorus content, of the 
large roll and the malleable casting is 
the same, the air furnace used in each 
industiy has been developed on differ- 
ent lines. In making rolls we find the 
short, high, reverberatory chamber 
more on the lines of the copper fur- 
naces, while in the malleable industry 
the furnace is long, very low, and con- 
tracted at the 8 tack entrance. While 
formerly the’ hearth was practically 
rebuilt after each heat, at the present 
day several heats are taken off before 
h new bottom is made. The bungs, 
of course, always suffer, and herein the 
crown of an open hearth is much more 
easily cared for. But the poor efficiency 
of the fuel is an inherent difficulty 
which cannot be overcome, and pre- 
sents new difficulties with every change 
of quality. 

At the preeent time there is a 
general difficulty with the coal used, 
which means castings with an unduo 
amount of sulphur. These castings 
are weak and will Borne day wander 
into the scrap pile. When the next 
slump comes we will be confronted 
with a serious condition. This high 
sulphur scrap will come into the 
market; in fact, forced upon the 
founder, whenever his castings can be 
identified. They will be hard to use 
b y him, and from the foot of high 
sulphur will not be available for basic 
steel, as was the case formerly. There 
is then a neat problem, and one which 
will make the fortune of anyone who 
may drover an economical remedy, 
and tfaatfa tbanmoral of sulphur from 
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this to our experimenters, and wish 
them success with it. 

The cupola Btill turns out a oon- 

but this procefi will be greduifly 
superseded by the furnace method, 
chiefly on account of the better grade 
of work turned out by the latter. 
There is however one interesting point 
connected with the cupola process, or 
rather with cupola iron, which we 
must go into more fully in connection 
with its bearing upon the anneal. 
Cupola iron requires some 200° F. 
more than furnace iron to anneal it 


properly. This is a general proposition. 
It seems strange that it should be so, 
but possibly the structure of cupola 
iron is so close that it requires more 
effort to get the crystals apart and to 
effect the liberation of the carbon from 
its state of combination. Whether 
this is due to the contact of the metal 
with the fuel as it trickles down in 
thin streams and drops is hard to say, 
but the difference certainly exists, and 
must be provided for in the anneal. 

Naturally with a higher degree of 
heat the wastage of the annealing pots 
is more marked, and the proooss be- 
comes more expensive in this regard 
also, for our annealing boxes must bo 
reckoned at a dead low, which is to be 
diluted, as it were, by as long a life as 
possible in the ovens. 

In studying the annealing process 
we find two extremes leading to about 
the same results, eo far as the carbon 
change is concerned. A short anneal 
at a very high heat is as effective as a 
comparatively long anneal at a much 
lower temperature. That is to say, we 
can anneal, or rather change the carbon 
in a casting, by placing it overnight in 
a melting furnace which has been let 
cool below the melting-point of the 
! iron, or do the same thing in the an* 
Dealing oven at a much lower tempera* 
ture, kit giving it a week's time. Of 
the two method* the latter Is by for 
the preferable, as it not only permit* 
the change in the carbon, buff 
gives the carbon time to get <rtt 
Then, again, the channel of bunting 
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the citings in the anneal are obviated. 
The result is a good reliable casting, 
while in the hurry-up processes one 
never knows whether they are annealed 
at all, Sometimes they are and often 
they are not. Malleable founders, 
therefore, while experimenting for 
generations on short annealing lines, 
have come to recognise that the best 
all round and safe method is to arrange 
matters so that an oven may be regu- 
larly recharged on the same day of the 
succeeding week. 

We may describe the annealing pro- 
cess by a curve which runs up quickly, 
remains horizontal for a short time, 
and then drops very gradually. That 
is a sharp heating up, in the shortest 
Bafe time possible, then a shutting off 
of the dampera and maintaining of the 
temperature evenly for a period of, 
say, two full days at least, and then a 
gradual cooling down to at least a 
black heat before dumping. Here is 
where mistakes are often made, an- 
nealing pots being drawn red-hot be- 
cause some particular casting is wanted 
badly. The castings are red-hot, when 
the air touches them ; the delicate re- 
action of the carbon is disturbed, and 
an inferior material results, I have 
always had softer, more malleable 
iron from the anneals which had the 
extra Sunday to become cold in the 
oven, and were cold when dumped on 
Monday morning. 

An oven can be brought up to heat 
as quickly as may be, the fuel waste 
to this being alone considered. In 
cities where the smoke problem exist*}, 
more time is required than in the 
open country. For a fair-sized oven 
at least 36 hours ore required to bring 
it up to heat— a pyrometer should 
always be used to test this— and then 
it should be held there. 

As to the actual temperatures there 
is this much to say. Furnace iron of 
average thickness must liave rewived 
over 3250° F. after coming up, until 
cutting off the heat, to be safely 
annealed. Perhaps even then some 
of the work must be put back for 
another anneal A safer limit is 


1330° F,, and no more is necessary. 
This temperature must exist in the 
coldest part of the furnace, or usually 
at the lower pert of the middle in the 
front row pots. As a rule, the upper 
space of an oven is seine 200° F. higher 
than this, although I have succeeded 
in building ovens in which there was 
but a difference of 100° F. throughout 
the whole interior space, the tempera- 
tures being measured with a Lc Cbate- 
lier element 20 ft. long. 

Translating these temperatures, we 
find that 680° C. is the lowest point for 
successful annealing of furnace iron, 
while 780° C. is the safest one. For 
cupola iron the temperature should be 
about 850° C. (Dr. R, Moldenke.) 

(b) Malleable castings are peculiarly 
adapted to the requirements of four 
great classes of work-agricultural 
implements, railway supplies, carriage 
and harness castings, and pipe fittings. 
Were it not for the fact that malleable 
cast iron is not adapted to the heavier 
sections, it would be a sharp com- 
petitor to the grey -casting industry. 

In its manufacture the special make 
of iron called “malleable Bessemer," 
or “ malleable coke iron," is the prin- 
cipal material used ; the charcoal irons, 
though unequalled for value, being 
confined to the regions where they 
can compete vvith the cheaper coke 
irons. The silicon should be 0‘ 75 to 
1*50 per cent. ; phosphorus under 
0*206 per cent. ; while sulphur should 
be below 0*04 per cent, if possible, 
A pig-iron higher in sulphur, in reality 
an “ Off-Beseemer," while meeting the 
silicon specifications perfectly, should 
not be used except in limited quantity, 
and then carefully washed. 

With the pig-iron, hard sprues 
(unannealed scrap), steel, and also 
malleable scrap are charged, Tbe latter 
two materials are very good to add to 
the mixture, as they raise the strength 
of the casting very considerably. Care 
must be taken not to add too much, 
as this reduces the carbon to a point 
where fluidity and life in the melted 
metal is sacrificed. 

« produced in the 
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cupola, the reverberatory furnace, and 
the open hearth. The first process, 
under ordinary conditions, is the cheap- 
est. The iron made is, however, by 
no raems the best. Tost bars made 
of cupola iron Beldom run above 49,000 
lb. per sq. in. while with furnace iron 
there is no difficulty in getting a few 
thousand pounds more. The most 
serious objection to cupola iron is its 
poor behaviour under the bending 
tesb the deflection being very slight, 

la the reverberatory and in the open 
hearth the fuel is not in contact with 
the metal, and the result is much more 
satisfactory. The metal in these 
furnaces may either be caught in the 
ordinary hand ladles, or it is tapped 
into a large crane ladle and conveyed 
to the distributing point, and there ! 
emptied into hand ladles as required. 
When tapped into hand ladies, the 
time taken is a serious item, for the ! 
beginning and the end of the heat will ! 
be two (liferent things. The latter 
iron especially will be inferior, as it 
ww subjected to the oxidising effects 
of the flame much longer than the 
first part- As a rule, this difficulty 
is somewhat remedied by pouring the 
light work first, the heavier pieces 
coming later, when the silicon has 
been lowered too much for good light 
casting. With the crane ladle pour, 
the moulder has much less apace to 
travel over, and this will doubtless be 
the coming method. 

It takes a good man in the foundry, 
as well as in the pattern shop, to 
handle malleable casting questions pro- 
perly. The gating should be done to 
avoid the shrinkage effects as much as 
may be, while the little tricks that 
can be applied make a surprising dif- 
ference in the moulding loss. A a a 
consequence, some malleable works 
seldom lose more than 10 per cent., 
while in- others 20 per cent, and over j 
is the rule. 

After the castings have been tumbled 
they go to the annealing-room, where 
they are packed in mill cinder or iron 
m in cast-iron boxes. These are 
carefully luted up, and heated up in 


suitably constructed ovens for the' 
space of five or six days. It usually 
takes 86 to 48 hours to get the oven 
up to beat, the temperature ranging 
from 1600° to 1800° F. in the oven, 
the boxes having a somewhat lower 
temperature at the coldest point. 
When the fire is extinguished, the 
dampers are closed tight, all air ex- 
cluded, and the oven allowed to cool 
very gradually, often but 400° F. the 
first day. After the castings come 
from the anneal, they are again tumbled 
to remove the burnt scale, and they 
are chipped and ground for shipment. 

The hard casting should have its 
carbon practically all in the combined 
state, while the annealing process 
should convert this to the so-called 
temper, or annealing carbon, A well- 
annealed casting should not have much 
over 0‘ 06 to O’ 12 per cent, combined 
carbon remaining in it. Under-an- 
nealed castings can be readily detected 
by their brittleness, but it takes much 
experience to be sure that a casting is 
over-annealed. There is a material 
difference between the strength of an 
over-annealed casting and a normal 
one. Two bars were taken from each of 
five heats. One bar from each set was 
given the usual anneal, and the others 
were re-annealed. The average tensile 
strength of the first set was 50,520 lb. 
per sq. in., the average elongation 
being 63 per cent, in 6 in. The re- 
annealed Bet had an Average tensile 
strength of 43,510 lb. per sq. in., the 
average elongation being 64 per cent, 
in 6 in. Over-annealing had therefore 
cost the metal some 7000 lb, of its 
strength. 

The fact that malleable castings are 
! little understood may account for the 
limited way in which they are specified. 
While some railroads specify the mix- 
1 ture, composition and strength of grey 
j castings, they do little in the way of 
the malleable. One railroad for which 
1 made castings, called for 40,0001b. 
per sq. in., ana an elongation of 5 per 
cent, in 2 in. for sections | in. and 
under, and 30,000 lb. per sq, in,, 
with a corresponding elongation of 2) 
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per eeftt. for flections f in. to 1 in. 
thick. 

To show to what degree some 
foundries a re making iron for these 
demands, I took test-pieces from some 
of their castings. The tensile strength 
and elongation in 6 in. of these pieces 
was as follows 


No. 1 35,030 and 4 '7 

„ 2 34,410 „ 3-3 

„ 3 37,840 „ 4*2 

„ 4 45,550 „ 4*0 

It was also rather odd that the 
thicker pieces showed the better iron, 
for usually founders err in the pouring 
of heavy castings with mixtures in- 
tended for light work. 

" Malleable” can be made up to 


“ mottled " cast iron. In this the car- 
bon is partly combined with iron and 
partly m the graphitic state, which 
gives the iron a spotted or mottled 
appearance, The third division is 
“ white " cast iron. In this the car- 
bon is combined with the iron, and is 
unseen, 

Grey or No. 1 foundry iron is beat 
for ordinary foundry castings, because 
it contains the moat carton, and is 
softer and will remain fluid longer than 
either the mottled or white irons, yet 
it is not best for malleable castings, for 
the carton in it is not combined with 
the iron, and in converting the castings 
into malleable iron, the carbon is ex- 
tracted from the iron without melting 
the castings, and if this class of iron is 
used the castings will be full of small 
holes after they have been malleable- 


60,000 lb. per ?q, in., though this is faed, and will not have the required 
not advisable, as the shock-resisting strength, 
qualities are sacrificed. Yet, as sped- The iron that will make the best 
fications become more severe, the ’ malleable castings is white cast iron, 


general quality of this class of eastings 
will be improved until we get a more 
reliable article, and which can better 
resist the encroachments of the steel 
casting. (‘Journal of the American 
Foundrymen’a Association,’) 

(c) The term malleable-iron castings 
means an iron that has been cast into 
any desired shape, and then malleable- 
faed by removing the carton by a pro- 
cess of annealing, which consists in 
burning off the whole or a part of the 
carbon combined with the iron from 
which the castings were made. In the 
manufacture of malleable iron castings, 
the first object ia to get the proper 
kind of pig-iron, for all iron is not 
suitable for making malleable iron by 
the process of annealing. From the 
state# in which carbon exists in cast- 
iron, this has been classified into 3 
principal subdivisions, The first U 
“ grey " metal or “ No. 1 foundry pig," 
in which the carbon is not combined 
with the iron, but fa in the graphitic 
state, and may be seen in large flakes, 
when the iron fa broken. These flakes 
are sometime* called "tissue” and 
u black-lead,” The woond division fa 


for in this the carton is completely 
combined with the iron, and when it fa 
abstracted from it by the annealing 
process, it leaves a perfectly sound and 
smooth casting. But in using this 
iron for malleable castings another 
trouble arises. The iron contains so 
little carbon that it will not retain its 
fluidity long enough to be run into 
light castings, and almost all malle- 
able castings are very light ; so that 
this class of iron cannot to used. 

As the grey or No. 1 foundry iron 
contains too much carbon, and the 
white iron too little carbon, the best 
iron for malleable castings must be the 
mottled iron which fa between the two 
extremes. This iron fa always used 
for malleable iron castings, and none 
but the very best brands of cold-blast 
charcoal mottled iron will produce a 
good malleable casting. 

Iron for malleable castings may be 
melted in a cupola or in either of the 
reverberatory furnaces, But the iron 
melted in a reverberatory furnace 
always produces by far the beat cart- 
ings ; for the iron fa not melted in con- 
tact with the fuel, aa in the cupola, 
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rod it a not deteriorated by the im- 
purities contained in the fuel, There 
is also the advantage that, should the 
iron contain too much carbon, part of 
it may be removed by the oxidising 
action of the flame. 

As most malleable castings are very 
small they are generally moulded in 
snap-flasks, with greensand, from 
metallic patterns or match-plates. 
The castings, before they arc annealed, 
are as hard and brittle as glass, and 
they" must be handled with care to 
prevent breaking. These castings are 
[Hit into & tumbler or rattle barrel, 
where they are cleaned of all adhering 
sand, and become polished by mutual 
friction ; to anneal them properly it 
iB very essential that they should be 
thoroughly cleaned. The cleaned cast- 
ings intended for conversion into malle- 
able iron, are next packed into iron 
boxes with alternate layers of fine iron 
scales from rolling mills. The boxes 
are then closed at the top by a mixture 
of sand and clay, and all the cracks arc 
carefully luted, to prevent the admis- 
sion of air. The boxes are next put 
into the annealing oven, where they 
are subjected to a white heat, not suf- 
ficiently hot, however, to melt the 
boxes. They are kept at this heat for 
a week or more, and then allowed to 
cool off gradually. After the castings 
have been properly annealed, they are 
covered with a film of oxide of differ- 
ent colours, and resemble in appearance 
that kind of Champlain iron ore called 
peacock ore. There various colours of 
the oxide are a sign of good malleable*. 
This adherent oxide is removed from 
the casting by another passage through 
the rattle barrel, and the process of 
malleable iron midring is finished. 

Powdered iron ore is sometimes used 
in place of ion scales, but it is not so 
good, for it contains more or leas silica 
and earth, which at the temperature of 
the annealing oven, will (use and form 
a slag or dnder, rod prevent the oxi- 
dising action on the castings. For this 
reason, soaks roe to be preferred, and 
care should always be taken to keep 
there as free few* earthy matter as 


possible. In every 11 heat " or anneal- 
ing operation, the scales part with some 
of their oxidising properties, and before 
they are again used they must be 
pickled and reoxidised. This is d one 
by wetting them with a solution of sal* 
ammoniac and water, and mixing and 
drying them until they are thoroughly 
rusted, when they are again ready for 
use. The annealing boxes were for- 
merly made of soft iron, but at present 
they are mostly made of hard iron— 
the same as the castings are made of. 
The hard-iron boxes become annealed 
the same as the castings, and will last 
longer than the soft-iron boxes. These 
boxes are generally made about 20 in. 
long by 14 in. wide and 14 in. deep. 
They&reBetoneon top of another in the 
annealing oven, but never more than 
two high. The lower one has a bottom 
caat in it, but the top one has no 
bottom, and is merely a frame set on 
the lower box. These boxes only last 
a few heats, and the small boxes are 
said to last longer than the larger ones. 

There are Beveral different kinds of 
annealing ovens in use, and some very 
important improvements have been 
made in their construction in the last 
few years. The best in use at the 
[resent time is one with a fire on each 
side of it, and so arranged that the 
fiAtne from the fuel does not enter the 
oven or strike the boxes. This oven 
is not allowed to cool off, but is kept 
hot all the time, and at one rod there 
is a door through which the annealing 
boxes are removed while at a white 
heat, and are replaced by cold ones. 
The door is thro closed, rod the boxes 
heated to the required degree. This 
kind of oven is most economical mb», 
for it requires less fuel thro any other, 
and is not injured by expansion and 
contraction in cooling ana reheating, 
u the other ovens are, When anneal- 
ing the castings in the oven, care should 
be taken to not have the temperature 
of the oven too high, nor the neat too 
prolonged, or the castings may be 
Dumed rod hardeued after they bare 
been softened. After the castings hare 
been thoroughly decarbonised by an* 
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Dealing in the oven, they we virtually [ is poured quickly. The u cementa* 
a WJmmotttlly pure iron, and are the tion,” or decarbouisatioo, is conducted 
g&rno u wrougbt-iron without fibre, in cast-iron boxes, in which the ar- 
and fibre may be imparted to them by tides, if small, are packed in alternate 
rolling or hammering. Yet these layers of the decarbonising material, 
castings without fibre are sometimes As a maximum, about 800 or 1000 lb. 
equal to the best wrought iron for of castings are treated at once. The 
strength, and may be bent double when' largest pieces require the longest time, 
cold without breaking them. (‘ Iron The fire is quickly raised to the maxi- 
Age.') mum temperature, but at the close of 

(of) The process is conveniently ap- the process the furnace is cooled very 
plicable only to small castings, although slowly. The operation requires 3 to 6 
pieces of considerable size are sometimes days with ordinary smalT castirfga, and 
thus treated. Handles, latches, and i may take 2 weeks for large pieces, - 
other similar articles, cheap harness This process was invented in 1759. 


mountings, ploughshares, iron handles I Decarbonisation is often performed, in 
for tools, wheels and pinions, and many I the production of steel castings, by a 
small parts of machinery are made of process of dilution accompanied with 
malleable cast iron, was steel castings, possibly some “dissociation." By the 
For such pieces, charcoal cast iron of preceding method the carbon takes 
the best quality should be selected, in oxygen from the surrounding oxides, 
order to ensure the greatest possible and passes off as carbon monoxide 
purity in the malleable product. The (carbonic oxide) ; in the process now 
castings are made in the usual way, referred to the carbon of the cast iron 
and are then embedded in oxide of is shared between the latter and the 
iron— in the form, usually, of hematite wrought iron mixed with it in the 
ore— or in peroxide of manganese, and melting-pot, and a small portion may 
exposed to the temperature of a full possibly pass off oxidised. The latter 
red heat for a sufficient length of time method lias been practised to some 
to ensure the nearly complete removal extent for a century. Selected cast 


of the carbon. The process with large 
pieces requires many days. If the 
iron is carefully selected, and the de- 
carbonisation is thoroughly performed, 
the castings are nearly as strong and 
sometimes hardly lees malleable than 
fairly good wrought iron, and they can 
be worked like that metal, They will 
not weld, however. The pig-iron 
should be very free from sulphur and 
phosphorus. The beat makers have 
usually melted the metal in crucibles 
having a capacity of 50 to 75 lb., 
keeping it carefully covered to exclude 
cinder and other foreign matter. The 
furnace is similar to that of the brags 
foundry, 2 to 2| ft. square, and the 
fire is kept up bjr natural draught, 
The temperature is determined with 
sufficient accuracy for the practical 
purposes of the iron-founder by with* 
drawing a portion on an iron bar. If 
hot enough, the drop burns on ex* 
poeure to the air, If right, the metal 


iron and good wrought iron are melted 
down together in a crucible, and cast 
in moulds like cast iron. The metal 
thus produced contains a percentage 
of carbon, which is determined by the 
proportions of cast and wrought iron 
in the mixture. The amount is so 
small, frequently, that the castings can 
be forged like wrought iron. 

(e)The ‘ Chemiache Centralblatt ’de- 
scribes the following method practised 
in Germany for the preparation of 
malleable cast iron i It consists of two 
operations ; (1) pouring the cast iron 
into moulds, and (2) removing part of 
the carbon contained in the castings 
This is conducted in so-called “ tem- 
porary " furnaces, wherein the castings 
are brought into contact with sub- 
stances containing oxygen and heated 
to redness. The result is the forma- 
tion of a very tough material, poor in 
carbon. The castings, contained in 
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of oxidising Bebetaooee, and the inter- 
vening spices we filled up‘ with the 
fctter, Oxide of rinc, hammer scale, 
brown and red iron ores, are used for 
this purpose— mostly the latter, The 
operation lasts 24 to 36 hours, and 
depends on the dimensions of the iron 
to be tempered and the degree of tem- 
pering, With regard to the latter, 
the limits are within a wide range, as, 
with a correct formula for mixing, it 
is possible to absorb the whole of the 
carbon. It is best to use iron free 
from manganese and containing amor- 
phous carbon—that is, white pig-iron, j 
The tempered iron forms an excellent 
material, and compares favourably with 
malleable iron as to firmness. It can 
lr worked and polished with file and 
chwl, or forged and welded at a mode- 
rate red beat. 


Mahubbs and thkr 
Uses. 

Thxre are five substances which act 
as manures, and all the host of fertil- 
isers on the market derive their value 
from the fact that they contain one or 
more of these bodies. The five are : 
nitrogen compounds, phosphates, pot- 
ash compounds, lime, and organic 
matter. The first three benefit the 
plant alone, the other two also improve 
the texture of the soil. 

Nitrogenous Manures. —The 
general effect of nitrogenous manures 
u to promote vegetative growth and 
leaf production ; they are, therefore, 
of special value on plants Uke cabbage, 
spinach, and grass, where much leaf 
development is wanted, and for herb- 
aceous plants where vigorous growth 
ib necessary. Not only do they pro- 
mote leaf production in good “ grow- 
ing ” weather, but they do so at other 
times as well, 00 that when growth 
has l>een brought to a standstill by a 
cold spell, it inAy 1» started again by 
the addition of a suitable nitrogenous 
manure. Indeed, the inhibiting effect 
of low temperatures on assimilation 
and growth seems to be considerably 
modified by the addition of nitrogenous 
foodstuff. 

Of all nitrogenous manured the 
quickest to act is nitrate of soda ; it 
is, therefore, the most valuable in an 
emergency. Applied at the rate of 
1 lb, to the rod, it is very useful 
when young plants are being kept 
lack by cold weather, or showing the 
yellowing of the leaf characteristic of 
a bad condition generally. The writer 
has used it with advantage on young 
peas checked by the cold and suffering 
meanwhile from the attack of slugs ; 
it is also beneficial to young carnations, 
the growth of which may have been 
similarly retarded. Similarly, a pom 
lawn may be improved by nitrate of 
soda ; so long as the grass roots an 
still alive, it causes growth to start 
earlier and to cover up the bare pboeit 
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fo general, whenever an early start is 
wanted, either to secure greater growth 
or to enable the plant to grow away 
from some peet, a small dressing of 
nitrate of soda at the rate indicated 
above may be expected to prove bene- 
ficial. Mother effect of nitrate of 
soda is to improve the colour of the 
piant. Cabbages may be greatly 
improved in appearance by applying 
two small dressings, one about five 
weeks, the other about two weeks, 
before they are to be cut ; they thus 
get a brighter, fresher colour, than 
they would otherwise have had. A 
similar improvement is effected in 


Care is necessary in applying nitrate 
of soda. Like other saline manures, 
it should not be put on to dry soil, 
nor should the salt get on to the 
young foliage. The most satisfactory 
way » to dissolve the pound in about 
2 gal. of water, and to pour this solu- 
tion on to the soil. 

Though not quite as useful as nitrate 
in an emergency, sulphate of ammonia 
is practically equal to it for all ordi- 
naiy purposes, and for some special 
purposes it is considered superior. 
Thus it is found to be better for 


potatoes ; it increase* the yield with- 
out injuriously affecting the quality. 
There is a common belief among barley 
growers, which is probably well 
rounded, that their crop is affected in 
the same way ; the yield increases, 
but the quality does not deteriorate. 
Its general effect of promoting vegeta- 
tive growth is sometimes of advantage 
to the exhibitor who wishes to keep 
his plants growing a little longer. 
Chrysanthemums and other plants, 
'which promised to be over a few days 
before the show, have been kept going 
for the necessary time by applying a 
entail amount dissolved in water. 


and herbaceous border, 1 lb. to th< 
rod, applied with the precautions giver 
*°° ve » i* probably sufficient; thi 
quantity contains somewhat mon 
than does a pound of nitrate 


Phosphates.— The second maou- 
rial constituent is phosphoric add, 
invariably, however, combined as phos- 
phate, and nearly always as calcium 
phosphate. Four important fertilisers 
owe their value to this body— super- 
phosphate, basic slag, bone manures, 
and ordinary Peruvian guano. Phos- 
phates tend to produce a fibrous root 
development, and are very useful for 
plants like turnips and potatoes, which 
depend to a large extent on a* proper 
development of fine roots near the 
surface. Probably, most herbaceous 
plants would be found for this reason 
to benefit by phosphatic manures. 
Another valuable function is that they 
promote the ripening processes, so 
that a crop well manured with phos- 
phates will finish sooner and ripen 
better than another receiving none. 
This iB often strikingly illustrated in 
agricultural practice. Wheat, in the 
northern parts of England, dressed 
with phosphates, has been observed to 
ripen 10 days or more earlier than 
other wheat in the neighbourhood 
which had had no such dressing. On 
the Rothamsted plots the barley man- 
ured with phosphates takes on a bright 
golden colour, whilst the control plota 
are still green, Garden crops wanted 
to ripen early should, therefore, always 
be supplied with phosphates ; to men- 
tion only two instances, both tomatoes 
and early peas have been found to 
benefit considerably. Flower produc- 
tion also seems to be promoted by 
phosphates, and we find the mammal 
recipes favoured by successful ex- 
hibitor* of tulips, of roses, and of 
chrysanthemums. All agree in includ- 
ing phosphates. 

On grass land they have the effect 
of enoouraging clover, so that a lawn 
which originally was almost entirely 
grass may have its character consider- 
ably altered by one or two phosphatic 
dressings. This has long been known j 
it was observed in Cheshire a century 
ago, and was one of the reasons why 
bone manures became ao exceedingly 
popular on pasture land ; in fact, tome 
of the less educated farmers used to 
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allege that the clover sprang from the 
bones I Of course, clover k not always 
wanted on a lawn, but wherever it is 
desired, phoephatic manure will help 
to encourage it On the other hand, 
nitrogenous manures— nitrate of soda 
and sulphate of ammonia— favour the 
grasses, so that the cloven tend to 
become crowded out, By taking ad- 
vantage of these two facts, the gardener 
can generally control the proportions 
of grass and of clover on his lawns, 
though, of course, sufficient time must 
be allowed for the crowding-out pro- 
cess. 

Of the three phosphatic manures, 
superphosphate is the quickest to act, 
and the one most generally useful in 
spring and early summer ; it should 
be applied at the rate of about 3 lb. 
to the rod, all lumps to be previously 
broken down, so that the distribution 
may be fairly uniform. It may be 
put straight on to the soil, but should 
not touch theyoung foliage. On heavy 
clay land that tends to he cold, baric 
slag at 5 lb. to the rod is bet ter ; by 
preference this should go on in au tumn, 
but it can still be applied now. When- 
ever during the course of the year 
trenching is being done in gardens 
where the subsoil is clay, it ia always 
au advantage to dig into the bottom 
spit about 10 lb. of baric alag to the 
rod. 

Ordinary Peruvian guano at the 
rate of 5 or 6 lb, to the rod is an 
admirable fertiliser when applied in 
autumn, but at this period of the year 
is less useful than superphosphate. 
Probably most gardens would benefit 
by the application of phosphates where 
these do not already enter into the 
scheme of manuring. Dung, the 
staple dressing of the horticulturist, 
contains an insufficient quantity, and 
it is usually advantageous to add a 
little more. 

Potash Compound, — Coming 
now to potash, this serves several 
important functions, but it is leas 
frequently necessity as a special man- 
ure, since dung con tains a bur amount, 
and a good dressing of dung often 


euppliee all that is needed. There 
are, however, certain cases where more 
is wanted In some way, not yet 
understood, potash helps the plant to 
make the food it stores up for the 
next generation. For instanoe, it 
increases the store of sugar in the 
sugar beet and mangold, and it increases 
the starch in the potato and the grain 
of wheat ; it is, therefore, regularly 
applied to these crops. Another 
characteristic effect is that it prolongs 
the life of the plant, The fruit-treee 
on th% potash plots of the Wye College 
experimental fruit garden keep their 
leaves longer than the others, and a 
similar lengthening of life also appears 
to take place on some of the Hotham- 
s ted potash plots. This, perhaps, 
accounta for the great value of potash 
manures on thin, chalky, or sandy 
soils, where the plant tends to ripen 
and finish off rather too soon to admit 
of maximum crepe. Further, potash 
checka rank growth, and is useful in 
correcting an excesriveautumn dressing 
of dung. This is dearly demonstrated 
on the Rot hams ted mangold plots ; 
where large amounts of nitrogenous 
manure without potash are applied, 
the growth is exceedingly rank, and 
the plants are liable to disease, but 
where potash is added the plants are 
healthy, and show an increased yield. 
Without potash the extra nitrogenous 
manure is worse than wasted; with 
potash it exerts its full effect. Potash 
is always worth trying in a garden, 
where the rankness of the foliage and 
the bad colour of the flowers indicate 
a disproportionately large amount of 
nitrogen in the aril. In fact, when* 
ever colour of flowers or fruit seeds 
improving, potash may be useful. 
Potash manuring has also been found 
to benefit bush fruit; its effect on 
grass land is often to encourage clover. 

Several potash fertilisers are ob- 
tainable, but perhaps the most gener- 
ally useful is the sulphate, which may 
be used at the rate of 3 or 4 lb. to 
the rod. The muriate may also be 
used, but there was, and to an extent 
still is, a prejudice against H oo ac- 
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count at a supposed bad effect on the Superphosphate and dissolved bones 
quality erf potetoee ; the case ia not should not be mixed with basic slag 
definitely proved, but moat gardeners or precipitated phosphate, as this 
would probably prefer the sulphate, results in the soluble phosphate of the 
with its clean record. Kainit may be super or dissolved bones becoming 
more suitable where the garden is run insoluble, Potash manures (kainit 
for profit, but it should go on only in and sulphate and muriate of potash) 
autumn or early spring. should not be mixed for more than a 

Orpftnio Matters.— Lime and few hours with any “dissolved” 
organic matter are of equal importance manure (e.g. superphosphate and 
with the manures mentioned above, dissolved bones), not because anything 
and each produces a characteristic is lost, but Bimply because the mass 
effect shown by nothing else, but they becomes smeary aDd unsowable. Gene- 
also should be applied in the autumn, rally speaking, the sooner a mixture 
Asa general dressing for the kitchen of manures is sown after it is made, 
garden or herbaceous border, a mixture the better. Some mixtures, as has 
of 1 lb. of nitrate Or sulphate of am- been indicated, get smeary, others get 
monia, 8 lb, of superphosphate, and lumpy, while others, like basic slag 
3 lb. of sulphate of potash may be and kainit, may actually become a 
tried. But without doubt the great bard, solid, stone-like mass. {‘Leaflet 
advantage of artificial manures is that No. 80 of the Board of Agriculture 
the gardener who has made himself and Fisheries.’) 
acquainted with their effects can use 
the particular manure or manuree 
necessary to obtain just those results 
he wants. ( < Gardeners Chronicle.’) 

Mixing Manure*,— A word of 
caution may be given as regards the 
mixing of artificials Probably it is 
now universally known that sulphate 
of ammonia must not be mixed with 
any manure holding free lime, notably 
basic slag, and precipitated phosphate. 

The immediate result of making such 
a mixture is the liberation of free 
ammonia, whose presence in the air 
can at once be detected by its pungent 
odour. If it is deeired to apply sul- 
phate of ammonia with one of these 
substances to any particular area of 
ground, the phosphate should be put 
on a month or more before the other 
substance. Sulphate of ammonia may, 
however, be mixed with the other 
ordinary manures, such as superphos- 
phate, dissolved bones, bone-meal, 
kainit, sulphate and muriate of potash, 
and nitrate of soda, Nitrate of soda 
should not be mixed with superphoe- 
phate, dissolved bones, or dissolved 
guano. Not only does luch a mixture 
result in the loss of more or lees 
mtregen, but the mass is apt to 
become sticky tod difficult to sow, 
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Marble Working and 
Cleansing. 

aUo Mosaic-Wobk, Polishing, 

Clransisq, Sand-Blast Etching, 

BTC.) 

(tottiflff and Shaping — Marbles 
are generally cut up in the same direc- 
tion*in which they are quarried ; this 
is known as sawing with the grain. 
Sometimes it is necessary to cut them 
against the grain, which renders them 
more difficult to work. Some marbles 
can only be sawn in the direction in 
which they are cut up. The marble 
worker is often obliged to rough-hew 
and work without the help of the saw, 
casings, columns, and other articles 
with curved outlines ; Bometimea, but 
rarely, he re-works with the chisel 
badly executed sawings ; he then 
squares each piece with the saw or 
chisel to the required dimensions, and 
finally mounts the marble upon its 
stone owe, and sets up the work in its 
place. The working of mouldings 
takes much time and trouble. The 
first operation is to saw the arris, then j 
to work with a notched chisel, making i 
several successive groovings, on account j 
of the contour and expansion, in which j 
but very small pieces of the material j 
are taken, for fear of splintering it ; 
finish with small common chisels, which 
should be sharp and well tempered. 
Cylindrical piecee, such as round pedes* , 
tati, columns, urns, and vases, are j 
worked with a chisel, and then if 
portable, finished on a turning lathe. 
When it is impossible to place the 
pieces in a lathe, they are thickly 
grooved, bolstered with the puncheon, 
and the desired contours obtained by 
means of thick panels ; they are then 
worked with a small chisel, which re- 
moves the dust, and thus prepares the 
mirble for polishing. 

Polishing. — (a) Polishing in- 
cludes five operation*. Smoothing the 
roughness left by the burin is done by 
rubbing the marble with a piece of 


moiflt Bands tonef or mouldings. Either 
wooden or ironraullere are used, crushed 
and wet sandstone, or sand, more or 
less fine, according to the degree of 
polish required, being thrown under 
them. The second process is continued 
' rubbing with pieces of pottery without 
enamel, which have only bwn baked 
once, also wet. If a brilliant polish 
is desired, Gothland stone instred of 
pottery is used, and potters’ clay or 
fuller’s earth is placed beneath the 
in u]]er. This operation is performed 

and a lead muller, the upper part of 
which is encrusted with the mixture 
until reduced by friction to day or 
an impalpable powder. As the polish 
depends almost entirely on these two 
operations, care must be taken that 
they are performed with a regular and 
steady movement. When the marble 
has received the firet polish, the flaws, 
cavities, and Boft spots are sought out 
and filled with mastic of a suitable 
colour. This mastic a usually com- 
posed of a mixture of yellow su, 
rosin, and Burgundy pitch, mixed 
with a little sulphur and plaster passed 
through a tine sieve, which gives it 
the consistency of a thick paste. To 
colour this paste to a tone analogous 
to the ground tints or natural cement 
of the material upon which it is placed, 
lampblack and rouge, with a little of 
the prevailing colour of the material, 
are added. For green or red marbles, 
this mastic is sometimes made of gum 
lac, mixed with Spanish sealing-wax 
of the colour of the marble; it is 
applied hot with pincers, and these 
parts are polished with thereat Some- 
times crushed fragments of the marble 
workedare introduced into thh cement ; 
but for fine marbles, the same colours 
are employed which are used in paint- 
ing, and which will produce the same 
tone as the ground ; the gum lac » 
added to give it body and brilliancy. 
The third operation of polishing con- 
sists in nibbing it again with a bard 
pumice under which wttcris constantly 
tmmixed with mod, For the 
process, csllsd softening the 
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ground, leed filings we mixed with 
the emery mud produced by the polish- 
ing of mirrors or the working of pre- 
cious stones, and the marble is rubbed 
with a compact linen cushion, well 
saturated with this mixture; rouge 
is also used for this polish. For some 
outside works, and for hearths and 
paving tiles, marble workers confine 
themselves to this polish. When the 
marbles have holes or grains, a lead 
muller is substituted for the linen 
cushion. In order to give a perfect 
brilliancy to the polish, the gloss is 
applied. Well wash the prepared sur- 
faces, and leave them until perfectly 
dry ; then take a linen cushion, moist- 
ened only with water, and a little 
powder of calcined tin of the first 
quality. After rubbing with this for 
Borne time, take another cushion of 
dry rags, rub with it lightly, brush 
away any foreign substance which 
might scratch the marble, and a per- 
fect polish will l)e obtained. A little 
alum mixed with the water used pene- 
trates the pores of the marble, and 
more speedily gives it a polish. This 
polish spots very easily, and is soon 
tarnished and destroyed by dampness. 
It is necessary, when purchasing arti- 
cles of polished marble, to subject them 
to the teat of water ; if there is too 
much alum, the marble absorbs the 
water, and a whitish spot is left. 

(6) If the piece to be polished is a 
plane surface, it is first rubbed by 
means of another piece of marble, or 
hard stone, with the intervention of 
two aorta of sand and water; first 
with the finest river or drift sand, and 
then with common house or white 
sand, which latter leaves the surface 
sufficiently smooth for its subjection 
to the process of gritting. Three sorts 
of grit stone are employed; first, 
Newcastle grit ; second, a fine grit 
brought from the neighbourhood of 
Leeds ; and lastly, a still finer, called 
snake grit, procured at Ayr, in Scot- 
land. These are rubbed successively 
on the surface with water alone ; by 
these means the surface is gradually 
wduoed to that closeness of texture, 


fitting it for the process of glaring, 
which is performed by means of a 
wooden block having a thick piece of 
woollen stuff wound tightly round it ; 
the interstices of the fibres of this are 
filled with prepared putty powder, or 
peroxide of tin, and moistened with 
water ; this being laid on the marble 
and loaded, it is drawn up and down 
the marble by means of a handle, being 
occasionally wetted, until the desired 
gloss is produced. The polishing of 
mouldings is done with the same mate- 
rials, but with rubbers varied in Bhape 
according to that of the moulding* 
The block is not used in this case ; in 
its stead a piece of linen cloth, folded 
to make a Itandful ; this also contains 
the putty and water. Sand rubbers 
employed to polish a slab of large 
dimensions should never exceed J of 
its length, nor £ of its width ; but if 
the piece of marble is small, it may be 
sanded itself on a laiger piece of stone. 
The grit rubbers are never so large 
that they may not be easily held m 
one hand ; the largest block is about 
14 in. in length and 4* in. in breadth. 

Mounting. — Marble workers 
mount and fasten their works upon 
plaster mixed with a third part of dust, 
as pure plaster repels the marble, and 
causes it to Bwell out and burst. These 
are joined together by cramps Mid 
gudgeons of iron and copper, which 
should be carefully covered, in order 
that the oxides may not spot the 
casings. Marble chimney-pieces should 
be lined with lias stone or plaster. 

Sdtcting .— Examine each piece, note 
its beauties, and endeavour to hide its 
defects before cutting or working it. 
When fine pieces are found, endeavour 
to cut them into two or three parts, in 
order to multiply them, cutting them 
in such a manner that these happy 
accidents may be reproduced according 
to taste. 

Veneering. On wood,— Veneer- 
ing upon wood is preferable, in every 
respect, to that on stone. For this 
purpose, as marble particularly the 
black, would break by heating it m 
the usual manner, place the slabs of 
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marble in & caldron, tightly dosed, in 
which let thorn boil. Then take them 
from the caldron, and after this pre- 

limioary operation, subject the marble 

to the heat of the fire to receive a 
mastic of tar. The wood haring been 
prepared in a similar manner, press 
the marble, coated with the mastic, 
upon the wood, and a perfect cohesion 
is effected. The cases of ornamental 
docks are hollow, for the movement of 
the pendulum and other works. This 
hollowing cannot be effected on stone 
without detriment to its solidity. 
When wood is used, a frame is made 
of it, upon the exterior parts of which 
marble is to be veneered. The mix- 
ture of glue with tar is found an 
improvement in effecting this veneer- 
ing. 

Veneering on Metals.— Aa these poe- 
a«B a smooth surface, the substance 
which should fasten them to the marble 
cannot incorporate itself with them 
intimately enough to join both, and 
render them inseparable. It is there- 
fore necessary to interpose between 
the metaland the marble a third body 
which should force them to perfectly 
adhere ; this is effected by the use of 
sand-paper. 

Vr wring <m Zinc. —Take a plate of 
tine of about in. thick; make a frame 
o th s of the form of whatever article 
may be wished ; upon this form glue 
sand paper, leaving the rough side 
outermost, and upon this rough side 
apply the marble, having first prepared 
it by heating in a water-bath, and 
placing between the marble and the 
sod-paper a coating of mastic of tar, 

. ttti meanB, so perfect an adhesion 
between the marble and the line is 
effected, that the marble could be more 
easily broken than removed. The 
application of marble upon tine can also 
be effected by grooving the metal in 
every direction with strokes of the file, 
but the and-paper produces the best 
rwult*. Zbc is preferred to other 


metsii, because it possesses 
*nd cheaposas, and causes no other 


- - t "«u vwra uu QmjST 

-~»>eose In the manufacture than that 
of cutiiqg up to fora the model. Tin 


does not possess the suns reskta&ce 
or cheapness ; sheet iron is dearer ] 
cast iron is too heavy ; copper is ei* 
pensive ; by the application of marble 
upon tine, articles can be manufac- 
tured at the same prioe as those 
veneered upon wood. In fastening 
marble to the metallic plating, the tar 
which is used in the application of 
marble to stone will not be sufficient. 
The parts must first be heated in a 
water-bath or over a furnace prepared 
for this purpose, and then, by a sieve, 
sprinkled with one of the following 
mordants : Crushed glass, grains of 
emery of all rises, oopper filings, cast- 
ings of any metal, finely rasped lead, 
or any kind of powdered stone, such as 
sandstone, marble, granite or pumice, 
and rubber can also be used. When 

the sheets of metal and of marble have 
received sufficient mordant, join with 
a coating of tar, which fastens them 
strongly together. Any web oilmen 
or cotton can be placed between the 
marble and the metal ; this web being 
covered with grainy substances, stuck 
on by glue. 

Veneering on Bam .—' The marble is 
firet sawn to thickness and form re- 
quired for the dressing case or box to 
which it is to be applied. The wood, 
usually white wood, «k or fir, is cut a 
little smaller than the marble which is 
to cover it. This wood is lined with a 
shaving of beechwood to prevent warp- 
ing. This lining fa only placed on the 
tide which is to receive the marble ; 
each piece of marble is then applied to 
the corresponding pieoe of wood, and 
duck on by glue or other mastic. 
When the marble has bean applied the 
opposite side of the wood is thinly lined 
with rosewood or mahogany, so that 
this lining forma the inside of the box 
wbiehu thus prepared for reoering the 
necesssiy divisions, The four parti 
are then dovetailed together, aodthe 
top and bottom parts are fastened 
flatwise on the four tides with due 
ormattic. box being finished, the 
outride is pumiced and polished, sod 
any application* of be 
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Sculpture of Marble by 
Acid*.— Prepare a varnish by pul- 
verising Spanish sealing-wax, and dis- 
solving it in spirits of wine, Trace 
on the white marble, with a crayon, 
the design which is to be in relief 
and cover this delicately with a brush 
dipped in the varnish ; in about 2 hours 
the varnish will be dry. Prepare a 
solvent of equal parts of spirits of 
wine, hydrochloric acid, and distilled 
vinegar ; pour this solution upon the 
marble and it will dissolve those parts 
which are not covered by the varnish. 
When the acid has ceased to ferment, 
and, consequently, will no longer dis- 
solve the marble, pour on some fresh, 
which continue until the ground is suf- 
ficiently grooved. When there are 
ielicate lines in the design which 
ihould not be grooved so deeply, they 
should at first oe covered with varnish 
to prevent the action of the acids upon 
them ; then when the reliefs have been 
made, the marble should be well 
washed and the varnish removed from 
the delicate lines with the point of a 
pin ; then pour on new acid, which 
will groove it as deeply as desired, care 
being taken to remove it at the proper 
time. When the acid has acted upon 
the marble, it corrodes beneath the 
varnish and enlarges the lines ip pro- 
portion to its depth i. therefore drew 
the lines in relief a little larger than 
it is desired to leave them. When the 
work is completed remove the varnish 
with spirits of wine, and, aa the grounds 
will be very difficult to polish, they 
may be dotted with ordinary colours, 
diluted with the varnish of gum lac. 
The marble being thus grooved, the 
cavities maybe filled in with inlaid work 
of gold, diver, tin, sealing wax, sul- 
phur, or pearl shell reduced to p o vder, 
These designs can be made either in 
moulding or in relief, without changing 
or injuring the marble ; every sort of 
writiDg,can be thus traced; and the 
execution is very rapid, whether in 
poovings inlaid with gold or silver, or 
» relief, which cw also be gilded or 
olvered. 

tor Bep&irt.— Jhstio 


for stopping jup hole*, leakages or 
cracks in marbles, is made with gum 
lac, coloured as nearly as possible, to 
imitate the marble upon which it is 
used, Sometimes the gum is mixed 
with marble dust passed through a 
silken sieve ; m other casee little pieces 
are used, which are cut and adjusted 
in the bole to be repaired, and glued 
there with the gum mastic— the pre- 
caution being foist taken to heat the 
marble and the pieces, Mid to take me$- 
eures for producing a perfect cohesion. 

Cement Mattie— (a) Thick mastic 
is composed of 2 parts wax, 3 of Bur- 
gundy pitch, and 8 of rosin ; melt and 
throw into spring water to solidify the 
paste, then roll it into sticks, and, in 
using it, melt only so much as is im- 
mediately required ; this will preserve 
its strength, as it becomes more brittle 
by repeated heating. 

(5) Corbel mastic is used in seams 
of the flagging of stairways and ter- 
races. Six parte of the oement of 
good Burgundy tile, without any other 
mixture, pass it through a silken sieve, 
add 1 part of pure white-lead, and as 
much litharge, steep the whole in 3 
parts of linseed-oil and 1 of lard-oil, 
and preserve in cakes or rolls as the 
preceding. All the materials used 
should be thoroughly dry, so that 
they may perfectly mix with the oil 
which unite* them. 

(c) Fountain mastic is made of the 
rubbish of stoneware or of Burgundy 
tile, amalgamated with thick mastic in 
such a manner as to form a paste pro- 
portioned to the use for which it is 
required ; this is one of the easiest to 
prepare, 

id) Mastic of filings is employed in 
places which are usually damp, or 
which constantly receive water, as 
curb stones, flaggings of kitchens, 
bath-rooms and water -cloeets, and 
stone troughs composed of seven! 
pieces, either separate or clasped. 
This mastic is oompoeed of 26^ lb. of 
iron filings, or of iron and copper, 
which must not be rusty, 4} lb. of 
salt, and 4 garlics ; this k infused for 
24 hour* in S| pints of good vinegar 
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and urine ; it is then jpoured off, and mix the glue with isinglass or gum 
the thick paste which i a found at the amine. Hot glue water is used for 
bottom of the veaeel U the mastic, the solution of the plaster, as the want 
which should be immediately used. of solidity of the plaster demands that 
These mastics should be used upon a certain thickness should be given to 
materials which are perfectly dry, the works ; to lessen expense, the body 
otherwise they do not incorporate or core of the work is made of common 
well. Choose dry weather, and open plaster, which is covered with the oom* 
the seams well with a curved, sharp position just described, giving it about 
instrument, finally polishing them witn an inch in thickness. When the work 
the chisel. Before laying the mastic, is dry, it is polished in nearly the same 
remove the dust from the seam by manner as real marble. Pumice may 
blowing into it with bellows ; a long, be used. The work ia nibbed by the 
straight, iron chafing dish, dosed at stone in one hand, the other holding 
the bottom, with the grate elevated a sponge filled with water, with which 
about mi inch to obtain a current of the spot which has just been rubbed 
air, is then passed over the seam ; is instantly cleansed, to remove what 
this chafing dish is filled with burning lias been left on the surface of the 
charcoal, the heat of which draws out work ; the sponge should he frequently 
the moisture from the stone or marble, washed and kept filled with fresh water. 
The slightest dust or dampness hinders The marble ia then rubbed with a linen 
the adherence of mastic. cushion, with water and chalk or tri- 

Cold Mastic. — Hydrochlorate of poli stone. Willow charcoal, finely 
ammonia, 2 parts ; flowers of sulphur, pulverised and rifted, i» substituted 
1 part; iron filings, 16 parts. Reduce ! for this to penetrate bettor to the 
these aulwUncee to a powder, and pre- 1 bottom 6f the mouldings, water being 
serve the mixture in closely-stopped j always used with the sponge, which 
vessels. When the cement ii used, ! absorbs it. The work is finished by 
take 20 parts of very fine iron filings, ! rubbing it with a piece of felt soaked 
add 1 part of the above powder, mix 1 with oil, and finely powdered with 
them together, adding sufficient water I tripoli stone and afterwards with the 
to form a manageable paste ; this paste, felt moistened with the oil alone, 
which is used for cementing, solidifies j When a colour is wished in the ground, 
in 15 days or 3 weeks, in such a manner add it to glue water, before making 
as to become as hard as iron. | use of it to temper the plaster. When 

Masons Mastic ,— Pulverised baked any particular marble is to be imitated, 
bricks, quicklime, wood ashes, equal dilute with warm glue water, in differ- 
parte, Mix thoroughly, and moisten eofc small pots, the colours of which 
with olive-oil. This mastic hardens are found in the marble ; with each of 
immediately in the air, and never these colours temper a little plaster, 
cracks beneath the water. then make of each a lump nearly as 

Stuccoes — Stucco is a composition Urge as the band, place t Mae lumps 
of slaked lime, chalk, and pulverised alternately one above another, making 
white marble tempered in water, de* those of the prevailing ookw more 
signed to imitate different marbles numerous, or thicker. Turn these 
used in the interior of buildings or lumps upon the side, and out tfckn hi 
monuments. Calcined plaster -of-Pari* slices in this direction, fepKtotif 
is also used. Although the piaster spreading them upon the oxvci the 
becomes very hard when properly cal- work, or upon a flat surita, By this 
cined, it is too porou* to admit of means the derip of thereriouseokors 
polishing it as marble. To remedy with which toe marble is penetrated 
this, the piaster ia wetted with glue t will be rep rese nte d, h all tone 
or gum water, whkh, filling the pores, operations the ghw water should be 
allows a polish to be giv« it. Some warm, without which the fhUrwfil 
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set too quickly, without giving time 
to work. 

Wax Vamiih to Prewrve 
Statues and Marble exposed 
to tbe Air.— Molt 2 porta of wax 
in 8 port* of pure essence of turpen- 
tine. Apply not, and spread thinly, 
w m not to destroy the lines of the 
figures. This varnish may be used 
upon statues which have been cleansed 
with water dashed with hydrochloric 
acid, but they must be perfectly dry 
when the application is made. 

Colouring Marble. tWw re- 
solution of nitrate of silver penetrates 
marble deeply, communicating to it 
a deep red oolour. Solution of nitre- 
muriate of gold produces a very fine 
violet colour. Solution of verdigris 
penetrates marble ^ in., giving a 
fine light green colour. Solutions of 
gum dragon and of gamboge also pene- 
trate it ; the first produces a fine red, 
and the second a yellow colour. To 
cause these two substances to penetrate 
deeply, the marble should firat be well 
polished with pumice, after which the 
substances should be dissolved in warm 
alcohol, and applied with a small brush, 
All the wood dyes made with alcohol 
penetrate marble deeply. Tincture 
of cochineal, prepared in this manner, 
with the addition of a little alum, 
gives a fine scarlet colour to the marble, 
penetrating it i inch. Artificial orpi- 
ment, dissolved in ammonia and laid 
on marble with a brush, quickly pro- 
duces a yellow colour, which becomes 
more brilliant when exposed to the 
wr. To all the substances employed, 
add white wax ; this, when placed on 
the marble in a melted state, soon 
penetrates it. If the verdigris is boiled 
in wax, and then laid melted upon the 
®»rble, it will be seen on its remoral, 
when cold, that the design has pene- 
trated tl» furfaoe to the depth of} to 

Appfieafwtt,— When several odours 
be suooeuively used without 
blending tham,_prooeed in the follow* 
uif manner. The dyes obtained by 
*pinU of wine and the oil of fcurpen* 
to#*told be Uhl an the marble when 


it is heated, particularly in the execu- 
tion of delicate designs, but the 
dragon’s-blood and gamboge may be 
used cold. For this they must be 
dissolved in alcohol, and the gamboge 
used first ; the solution of this gum is 
quite clear, but soon becomes troubled 
and gives a yellow precipitate, which 
is used to obtain a brighter colour. 
The lines drawn by this solution are 
then heated by passing a chafing dish 
filled with lighted charcoal closely over 
the surface of the marble. It is then 
left to cool, after which the lines which 
have not been penetrated by the colour 
are heated in the same manner. When 
the yellow colouring has been applied, 
the solution of dragon’s-blood, which 
should be concentrated as much as 
possible, is employed in the same 
manner as the gamboge; and while 
the marble is warm, the other vege- 
table tints which do not require so 
strong a degree of heat, may also be 
applied. The design is completed by 
tne colours mixed with wax, which 
should l« allied with the utmost 
care, as the slightest excess of beat 
will cause them to sprawl, for which 
reason they are less suited to delicate 
designs. In colouring marble, the 
pieces should be well polished, and 
free from any spots or veins. The 
harder the marble, the better it sup- 
ports the heat necessary to the opera- 
tion ; alabaster aud common soft white 
marble are not suitable for the purpose. 
MArble should never be heated to a 
red heat, u the fire then alters the 
texture, burns the colours, and destroys 
their beauty. Too slight a degree of 
beat is also bod ; for though the marble 
takes the colour, it does not retain it 
well, and is not penetrated deeply 
enough. There are some colours which 
it will take when oold, but these never 
fix so well as when host is employed. 
The proper heat is that which, with- 
out reddening the marble, is intense 
enough to cause the liquor which is 
on its surface to boil. The menstrua 
which ore used to incorporate the 
colours should be varied according to 
the nature of the oolour employed j » 
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mixture made with urine mixed with 
4 parts of quicklime and 1 of potash, is 
excellent for certain colours ; common 
lye of wood ashes is good for others ; 
for some, spirit* of wine, others re- 
quire oily liquors, or common white 
wine. The colours which succeed best 
with the different menstrua are the 
following : blue-stone dissolved in six 
times its quantity of spirits of wine or 
urine, and litmus dissolved in a lye of 
pearlaah ; the extract of saffron and 
rap green succeed very well when dis- 
solved in urine or quicklime, and 
tolerahly in sprits of wine. V ermil fon 
and cochineal dissolve well in the same 
liquids. For dragon's-blood use spirits 
of wine, which is also used for 
Cam peachy-wood. For alkane t-root 
the only menstruum is turpentine. 
Dragon's-blood in tear* gives a beauti- 
ful colour when mixed with urine 
alone. Besides these mixtures, cer- 
tain colour* can be put on dry and 
nnmixed ; such as the purest dragon’s- 
blood for the red, gamboge for the 
yellow, green wax for a kind of green, 
common sulphur, pitch, and turpen- 
tine, for a brown colour. For all these 
thenurblemustbe considerably bested, 
and the dry colours then rubbed upon 
the block. A beautiful golden colour 
it produced by equal quantities of the 
crude salt* of ammonia, of vitriol, and 
of verdigris, the white vitriol being the 
beat for this purpose. Grind these to- 
gether, and reduce them all to a very 
fine powder. AH the shades of red 
and yellow may be given to the marble 
with the solutions of dragon's-blood 
and gamboge, by reducing these gums 
to powder and grinding them with 
spirit* of winein a glass mortar. When 
only a little is required, mix one of 
theae powders with spirits of wine in 
a silver spoon, and hold it overa heated 
brazier; this extracts a fine colour, 
and, by dipping a small brush in it, 
the finest veins may be made upon the 
cold marble. By adding a little pitoh 
t) the colouring, a black shade, or all 

P of dark red, can be given, 
ed in water and applied 
to the marble gives it a 


beautiful Mu* colour ; by putting on 
the colouring in proportion is it dries, 
it becomes very fine in leu than 24 
hours, and penetrates deeplv. If the 
paste of archil is used, which is a pre- 
paration of the plant with lime and 
fermented urine, the colour obtained 
will be more of a violet than blue ; to 
obtain a perfect blue it must be 
diluted in lemon juioe ; this acid will 
not injure the marble, as it has been 
weakened by its actfon upon the archil. 
Ii&rge blue veins may thus be formed 
upon white marble ; but as this oul our 
is apt to spread, it will not be exact 
unless the coloured parts are instantly 
touched with dragon's-blood, wax, or 
gamboge, which checks il 

Cleansing Marble, (8** al*o 
Clkassiso, Vol. I.)— Scraping marble 
which has been blackened or turned 
green by air and damp is dangerous 
to the design ; whatever precautions 
may be taken, the work is always 
scratched more or less, and it » im- 
possible to clean the carved parts 
without breaking the sculpture, or 
causing incongruities between the 
designs in relief and those which are 
sculptured. Soiled article*, which 
have not been tarnished bv exposure 
to the open air, may be cleansed by 
potash water, then wash them in pure 
water, finish with water containing a 
daah of hydrochloric acid. Soap and 
water is often sufficient, spread on 
with a brush, and introduced into the 
sculptured parts by a somewhat stiff 
hair pencil. 

To Rmm &awu frm UaiiU. —(a) 
Take two parte of soda, one of pumice, 
and one of ftnelv powdered chalk. 
Sift these through a fin a sieve, and 
mix them into a paste with water. 
Hub this well all over the marble, and 
the stains will be removed; then wash 
it with soap and water, end a good 
effect will be obtained, . * 

(b) Clean with dilute muriatic acid, 
or warm soap and vinegar; afterwards 
heat a gallon of water, in wfeioh dfr- 
•olre 2) lb. of poitth ; add I lb. of 
virgin wax, boiling the whole for half 
an hour, then allow it to cod, when 
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the to win dost on the surface. 
Put the wax into a mortar and tri- 
turate it with a marble pestle, adding 
soft water to it until it forma a soft 
paste, which, laid on marble, and 
rubbed, when dry, with a woollen rag, 
gives a good polish, 

(c) (ktm <StetfU,-Get some finest 
French plaster, and make a cream with 
distilled water ; well brush this over 
the parte, then bleach with chloride 
of lime on a piece of white cloth, 

(d) Small pieces of marble may be 
cleaned of greasy stains or discolora- 
tions by being immersed for a few 
bourn in refined benzine. 

(e) Oil Staiiu on Statuary. ~ Me 
some fuller's earth, and with scalding 
water make & paste. While hot cover 
the stained parts, and leave for a day, 
then ecour off with soap and water, 

(/) For a marble nan td-piece 
i famed vit\ oil,— Boil together for 
one lurmr, in sufficient water to make 
a cream, a pound of soft soap, a pound 
of whiting, and $ lb, of crystal wash- 
ing soda. A piece of blue the site of 
a chestnut may be added. After boil • 
ing use the mixture hot, rubbing it 
over the discoloured surfaces leaving a 
coat as thick as possible to dry on. 
Leave for 24 hours or longer, then 
wash off, and polish with flannel. 

ft) Soda solution, 2 o«. of wishing 
soda (crystals) in a quart of water, 
has a good cleansing effect, if the 
marble is well brushed with it, and 
frequently rinsed with ookl water. 

Seatoriag the Colour of 
Marble. -Mix up a quantity of the 
strongest soap lees with quicklime to 
the oonristenoe of milk, and lay it on 
for 24 hours ; clean it afterwards with 
sow and water. 

Repairing Marble.-Heat the 
edges of the marble before a strong, 
clear, charcoal fire, avoiding dost or 
amoke, unto the marble is sufficiently 
hot to take small pieoei of shellac, 
Then choose a sufficient number of 
thin pieces, of such a die as not to 
projertaborethesurfaoeoftheoarble, 
»d apply them along the edge of each 
to 1* Joiwd; but in such a 


manner, that the fete of lac on each 
piece of marble will come between 
those on the other. Then juBt before 
applying them together, a hot iron 
must be passed along each piece at a 
sufficient distance to fuse the lac, but 
not to make it run. The pieces of 
marble must be well forced together. 

Marble Cement.— Plaster of 
Paris soaked in a saturated solution of 
alum, baked in an oven, ground to 
powder, Mix with water. 

Marble, Imitation.— The slate 
having been reduced to a perfectly 
level surface, a coating of colour is 
applied according to the stone it is 
intended to imitate. For black, tar 
varnish ia used with good effect. The 
slab ia then thoroughly baked in an 
oven heated at 130° to 250° F., for 
12 to 48 hours, according to size. The 
colours, say grey and white, are then 
floated on to the surface of a cistern 
of water, over which they float natur- 
ally into the shapes of the streaks of 
colour seen in marble. The slate, 
with its black ground now burnt in, 
is dipped into the surface of the water, 
and receives from it a thin coat of 


colour. The slate again has to go 
into the oven, and when sufficiently 
hardened, a coating of enamel ia 
applied. Another baking to harden 
the enamel, and the slab is then 
tmmiced to reduce it to a level sur- 
face. Baked again, it is once more 
pumiced, and this time goes into the 
oven with the pumice wet on its sur- 
face, If necessary this last operation 
is repeated. The slab is then ready 
for polishing, which is effected firstly 
by woollen cloths and fine sand, next 
by the finest and softest French 
merino, and lastly, by the hand and 
powdered rotten-stone. The dipping 
process is not applicable to imitations 
of all b tones. Some granites are beet 
imitated by splashing; others by 
splashing and sponging combined, 
while some have to be hand-grained. 
“iygood effects in irregular veiling 
> obtained by applying the colour 
with a small roll of soft leather, the 
edga of which bare been made ragged. 
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Marbling Paper and 
Book Edges. 

Tools. Wooden Trough.— This is 
made of inch deal, about 1 f in. in depth 
and | in. in length and breadth larger 
than the sheets of paper that are to be 
marbled. This proportion between 
the bm of the trough and paper should 
always be observed, to prevent waste ! 
of^xdour ; of course, troughs of van- j 
ous rises will be required, where paper ; 
of various sires U to be marbled. The 
trough must be water-tight, and the ! 
edges of the sides of it must be sloped 
or bevelled off on the outride to pre- ! 
vent any drops of colour which may : 
fall on them from running into the 
trough and sullying its contents. j 
A Skimmer, or clearing stick, must 
be provided for each trough ; this is a 
piece of wood, 2| in. wide, £ in. thick, 
and as long as the trough it belongs to 
H wide inside ; the use of this will 1* 
espUined hereafter. 

A Slone and Muller of marble, or 
some other hard stone, the size accord- 
ing to the quantity of colour required 
to be ground. Also a flexible knife, 
for gathering the colour together. , 
A dozen or two of small glazed 
pipkins to bold colours in. The pot* 
being furnished with 
Brnxha made as follows : Take a 
round stick about as thick as your 
finger, and cut a notch all round one 
end of it } next, take some bristles, 

4 or 5 in, long, and place them evenly 
round the stick, at the notched end, 
letting them project 1| in, beyond the 
wood ; fasten the bristles to the stick 
by several turns of stout thread ; cut 
away the ragged bristles, and tie up 
the brush firmly with fine cord. The 
use of the notch round the end of the 
handle is to make the bristles spread 
out when firmly tied up, so that when 
used the colour may b? scattered about 
more abundantly. 

Radi for drying the pupsr on when 
married; they should be round, at 
least oq the upper ride, and about 


1} in. in breadth and tinknen. 
Twelve rods 11 ft, long wiftJjtog 
3$ quires of demy, or 4} quire! of 
foolscap. 

Colours.— Red— vermilion, drop- 
lake, roee-pink, Venetian red, red 
ochre. Blue — indigo blue, pruarian 
blue, verdi ter. Orange ^ Orange lead, 
orange orpiment. Black-ivory blue- 
black. Ydlow — Dutch .pink, yellow 
ochre, king’s yellow, English pink, 
The finer the colours are ground, the 
better and the cheaper will the work 
be. First the colours should be finely 
pounded, then mixed with water to 
the consistence of paste, and put in a 
colour pot with the knife. From the 
pot, the colour must be taken out a 
little At a time, and levigated very 
fine with pure water. 

Compound Colour* are made by mix- 
ing the colours above mentioned in 
certain proportions. To make a red 
colour, mix three pvt* of roee-pink 
with 1 of vermilion. A finer red— 4 
part* of rose-pink, 2 part* of vermilion 
and 1 part' of drop-lake ; for very fine 
work use drop-lake alone, but use it 
very sparingly, for it is a dear article. 
Yellow— 2 parts of Dutch pink, and 1 
part each of king’s yellow and English 
pink. Green— made by mixing blue 
and yellow. Dark blue— indigo, which 
may be made lighter by the addition 
of venditer. Orange brown— 2 parte 
of Venetian red, and 1 part of orange 
lead. A fine orange— put eome fine 
eliow ochre in a ladle over a fire, and 
eep it there till it assumes a dark red 
colour. Take of this red ochre, finely 
pounded, and of Venetian red, equal 
quantities, and add a little orange 
orpiment or roee-pink ; mix all well 
together. Umber colour-equal Quan- 
tities of Venetian red, orange lead and 
ivory black ; this can be lightened with 
orange lead, or duienod with ivory 
black, Cinnamon colour— Venetian 
red with a little pruarian blue. AH 
other colours which may he wanted 
can be made by mixing together tl»te f 
already described. In aAtoo to the 
articles already mentioned, obtain ft 
bottle of ox-gall, ft bottle of good oil 
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of turpentine, some pure water. The 
trough must be filled to within J in. 
of the top, with a solution of gum 
tragacanth, which ia prepared as 
follows; Gum of a pale white semi- 
transparent appearance is to be soaked 
ia water for at least 48 hours, in the 
proportion of $ lb. to gallon. Pass 
the solution of gum through a hair 
sieve or linen cloth, and pour it into 
the trough. In all cases, when the 
trough is to be used, the solution 
should be well stirred up with a few 
quills, and the surface of it cleared from 
film by the skimmer above described. 

Colours intended to represent Veins 
are made by adding a squill quantity 
of gall to the various colours, and stir- 
ring each well up with a brush, in 
order that they may be properly mixed. 
Previous to use, these mixtures of 
colour and gall are thinned with water 
to the consistence of cream, and well 
stirred up. 

. Colours for producing Spots like 
Lacewk.— Take some dark blue, or 
other colour, add some gall to it, and 
about as much, or a litttle leas, oil of 
turpentine ; atir all well together, and 
dilute with water. To try the colours j 
throw on the solution, by shaking the 
various colour brushes over it, some 
spots of colour. If the spots spread ; 
out larger than a crowu-piece in size, 
the colours have too much gall ; if the j 
spots, after spreading out a little, con- 
tract again, there is too little gall in 
them. In the one case, more colour 
must be added, in the other more gall. 
If the colours are in good order, and 
paper is to be marbled, the whole sur- 
face of the solution in the troughmuat 
be covered by colours, in spots, Btreake, 
or whirls, according to the pattern re- 
quired, and laid on according to direc- 
tions which will be given presently. 
The paper should be previously pre- 
pared for receiving the colours, by 
dipping it overnight m water, and lay. 
ing the sheets on each other with a 
weight over them. The sheet of paper 
must be held by two corners, analaid 
in the most gentle and even manner 
on the solution covered with the 
8 


colours, and there softly pressed with 
the hand that it may bear everything 
on the solution, taking care not to let 
the colours flow on to the back of the 
paper any more than can be avoided : 
after which it must be raised and taken 
off with the same care, and then hung 
to dry over the rods. 

Patterns.— (a) Throw on red till 
the solution is nearly covered, then 
some yellow, black and green ; add, if 
desired, a little purple with plenty of 
gall and water in it ; twist the colours 
iuto any shape by means of a quill. 

j ( b ) Throw on red, yellow, black and 
green, as before : but, for a last colour, 
add some of 4 he dark blue miied with 
turpentine. \ 

] (c) Throw on red, yellow, black and 

green, in the desired proportion ; then 
with a quill draw lines through the 
colours ; after which throw ona greater 
or less quantity of blue, green, pink, 
or purple, much diluted, and contain- 
ing plenty of gal] and turpentine, 

(d) Throw on very tine red for veins ; 
then plenty of the turpentine blue. 
If the colours are good, this produces 
a handsome pattern in a short time. 

(e) Throw on some dark blue mixed 
with turpentine, and take this up with 
a paper previously stained of a yellow, 
light blue, red, pink, or green colour, 
To obtain a good green for this pur- 
pose, boil French berries in water, add 
a little spirit or liquid blue, and care- 
fully brush over the paper, which 
must be good and well aired, with 
this mixture. 

When the colours become too thick 
for use, add fresh ground colour with 
water and a little gall to them, and 
atir them up well. Be particular in 
getting good turpentine. When the 
solution of gum gets dirtied, throw it 
away and make a fresh one. The 
neatest and most convenient method 
of marbling the edges of books is to 
dip one volume at a time, doing the 
ends first, and throwing back the 
boards to do the fore-edge ; observing 
to hold the book tight with both 
hands, and not to dip deeper than the 
surface, to prevent the solution from 
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spoiling the book. It is the safest 
way to tie the book between boards 
before, dipping ; and, for the sake of 
convenience and economy, when only 
a few books are to be marbled, a small 
trough should be used. 

Marbled paper is glazed by a machine 
similar to that with which cottons are 
glazed. But a machine of this kind 
would only be required by those who 
marble very largely, Book edges are 
polished by the agate burnisher, and 
so might small pieces of paper be 
polished, which were required for any 
particular purpose. Good common 
pressing, or hot-pressing, might serve 
as wefU as glazing. For any fancy 
work it would have a fine effect to 
varnish the marble paper after it had 
been put to its destined purpose and 
had become dry. Paste and all 
moisture chase all the glaze away. 
The application of a coat of varnish 
subsequent to the application of paste 
would double the beauty of the beat 
marble paper, and much improve the 
common kind, at a trilling expense. 


Matches. 

Matches consist of two essential parte 
a combustible stem (except in the case 
of fusee pipe-light* in which caw the 
stem is usually non-combustible) and 
an igniting composition. In the 
“safety " matches the igniting com- 
position is divided into two parts, for 
the head of the match owes its ignition 
not to itself but to the material on the 
box. 

For the purpose of this article the 
preparation of the wooden stems— 
splints, as they are called— -from the 
wood log*, must be omitted, this in- 
volving the use of machinery on a 
very large scale. Should particulars 
of this be required a full account may 
be found in Spoils' 1 Encyclopedia of 
Industrial Arts.' In this article de- 
scription must be largely restricted to 
the receipts for the igniting oompori- 
turns. 

The compositions used on the ends 
of matches to provide for ignition may 
be said to be of two kinds only, viz. 
those for “ strike anywhere" matches, 
and those for the safety or “strike- 
only-on-the-box ” kind. In addition 
there is the composition which forms 
the mass of the burning material of 
the fusee or vesurian pipe-light*. 

The safety match which for all 
general purposes may be said to ignite 
only by rowing it on the composition 
on the box is a distinctly ingenious 
invention, for the match by itself is 
free of the risk of accidental fyution 
which is so often experienced with the 
“ strike-anywhere " variety. It is not 
incorrect to say that it is the thin ooat 
of composition on the side of the box 
that “ strikes," for it is this that pro- 
vides for and actually causes the igni- 
tion ; therefore, while the matches are 
inside the box, and the igniting com- 
position is outride, an excellent degree 
of safety is provided for. 

Of late yean this safety match has 
been made safe in a different and 
additional way, this bring by the im- 
pregnation of the wood of the item, 
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90 that while it is burning or after* to take fire readily with moderate 
wards, it has little or no glowing con* friction. This composition is made up 
diticra and the burnt stem remains a into a pasty mass, the most important 
Stiff piece of black charcoal, instead of ingredient being phosphorus ; but both 
glowing away to ash and dropping a the proportions and the subsidiary 
red-hot head on the floor. This is an articles vary greatly in different manu- 
exoellent feature. factories, The object is to make a 

In the case of cheap matches, the paste which, when dried, will not be 
stem is made of wood. The wood most affected by exposure to the atmosphere, 
generally used is soft pine, which is which may be readily ignited with 
sawn into blocks to fit the machine, moderate friction, and which shall be 
The wood having been cut into splints sufficiently tenacious to adhere firmly 
is taken out and tied up into bundles to the end of the splint until the wood 
of a thousand each and then thoroughly has taken fire. Ordinary phosphorus 
dried by being left in a heated chamber cannot be preserved in a dry condition 
for some time. The next process used i in the air, as it rapidly oxidises and 
to be to dip the ends in melted sulphur ; takes fire spontaneously, emitting very 
(commonly done by hand) the dipper poisonous fumes at the same time. It 
giving to the bundle a kind of twist has therefore to be kept constantly 
which makes the .ends spread out a under water, and except in combina- 
little, so that they get coated all round tion with other substances, would be 
with the sulphur, and do not stick to- most unsuitable for domestic use. 
gether in cooling. Each end is dipped Chlorate of potash which is a highly 
in turn, and, when dry, the bundles explosive substance is free from some 
were cut through the middle by a cir* j of the objections attaching to phos- 
cularaaw. The object of dipping them j phorus, amt is substituted for it by 
first in sulphur was to supply a sub- some makers. Most, however, use a 
stance whicn would readily take fire on j little of each in their paste. The worst 
the ignition of the compound with feature of the chlorate of potash ifl its 
which the end is afterwards tipped, readiness to explode on a very slight 
The fumes of burning sulphur are, concussion, the violence of its action 
however, disagreeable, and notches are throwing off sparks which might prove 
therefore made without it. In this dangerous. Matches containing much 
case, the ends of the splints may be of this article may be recognised by the 
slightly carbonised by jpressiug them i sharp detonation with which they go 
for a moment upon a plate of red-hot off; those which are called u noise- 
iron, and then just touched with less " contain do chlorate of potash, 
melted paraffin, a small quantity of Theseare the light-bearing ingredients, 
which is at, Mice absorbed by the wood. The rest are glue or gum to give them 
These bum even better than the pre- coherence ; some fine sand or pulver- 
ceding, aa the wood then takes fire im* ised glass, to give increased friction ; 
mediately, while in the others it does and some substances which will readily 
not until the sulphur is nearly burnt give up a large amount of oxygen- 
out. ' The paraffin u a little more ex- such as nitrate of potash, the peroxides 
pensive ; but on the other hand, a of lead or manganese, and sulphide of 
much leas quantity will answer the antimony to promote rapid ignition, 
purpose, and the matches so made are Some mineral colouring matter is 
altogether preferable for the consumer, added, according to the fancy of the 
A solution of paraffin in benzine is now manufacturer, It will be quite unnec- 
wgaly used far first dipping, ewary to go into detail aa to the rela- 

The next step is to apply the mate* tive proportions which may be used, for 
nal which is to be the source of fire, they may be varied almost infinitely, 
wd which, with “ strike-anywhere " Even the most important article of 
mu»V be of su3h a nature as all, the phosphorus, varies in quantity 

1 ? 
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from 5 to 50 per cent. The larger 
proportions are generally to be found 
in those which contain, no chlorate of 
potash. 

The matches made on the Continent 
are compounded with gum ; but in 
England, glue is generally used, because 
of the greater humidity of this climate. 
The plan adopted in mixing the ingre- 
dients is as follows; The glue is 
broken into small pieces and put into 
cold water, in which it is left to soak 
for wane tim* ; it is then boiled up 
gently until thoroughly dissolved. 
The pot is then taken off the fire, and 
the required proportion of phosphorus 
is gradually added. It melt* immedi- 
ately with the heat of the watery glue, 
but it muat be kept constantly stirred 
to make it mingle thoroughly, care 
being taken to keep it below the Mtrface 
of the liquid. The other articles are 
then added, and the stirring is main- 
tained with rigour, as the compound 
thickens both with the cooling and 
with the addition of the solid ingredi- 
ent* ; it must, however, be kept in a 
pasty condition, and therefore the tem- 
perature is not allowed to fall below 
about 97° F. (36" C.). The paste is 
then spread in a thin layer upon a flat 
table of marble or iron, which is kept 
just sufficiently warm to maintain the 
glue b a soft condition until the dip- 
ping has taken place. If gum be used 
instead of glue, no artificial heat is re- 
quired at this stage of the process, as 
it will lot solidify by cooling. The 
paste i* spread evenly upon the table 
to an exact depth, bo that in dipping 
the matcbea one shall not get a larger 
share of the composition than another. 
After dipping, they are left to dry for 
3 or 4 hours in the air, and then are 
placed for 2 hour* ini heated chamber, 
the temperature of which is maintained 
at 80° to 90® F. (27* to 32° C.). The 
matches are by this time finished and 
ready for packing. 

The question whether or not'Wcty 
matches" will ignite when rubbed on 
other surfaces than “the box" has 
b m practically settled in the affirms- 
tin, bat under such circumstance* 


that the fact does not detract from 
their merit as “safety” match*. 
The answer to the question would seem 
to depend entirely on whether the 
surface on which the match is rubbed 
is capable of imparting sufficient heat 
by friction to fire the paste with which 
the end is tipped. Linoleum has been 
found to answer, and it has been 
proved that the matches light on ebon- 
ite. Tomlinson succeeded in igniting 
safety eta tehee by friction against 
glass, an ivory paper-knife, a steel spa- 
tula, tine, copper, marble, and a fresh 
cleaved surface of slate. For the sake 
of strength, two matches should be 
taken and held cloee to the tipped end 
and they must be rubbed with some 
degree of pressure. 

The readiness with which the match 
ignites by friction, says Tomlinson, de- 
pends greatly on the nature of the 
surface, Lead is too soft, and tin too 
smooth. The metals produced by roll- 
ing have a sort of skin on the surface, 
over which the match glides without 
sufficient friction, hut if the surface of 
line be rubbed with Band paper, or with 
a fine file, it become* active in firing 
the match. He noticed that the polish 
of hi* ivory paper-knife became worn 
before it acted well. Nor is it very 
cwy to fire the match on glass. A 
long aweep repeated about a doreo 
times with cotiadert,Ue pressure seems 
to be necessary. The two specimen* 
of sheet copper need by him had a 
sort of grab which wa* favourable to 
the success of the experiment. The 
copper acted equally well whether the 
surface was dirty or cleaned with dilute 
sulphuric acid, After rubbing a match 
10 or 12 times on xbc, without effect, 
the same match rubbed on copper im- 
mediately took fire. As a role, it may 
betaken that polished surfaces will not 
ignite the matches until the polish 
itself is destroyed by tte friction. 

He thinks that many other surface* 
might be found on which the safety 
matches would ignite with greater or 
lees difficulty. Notwithstanding this, 
the match is still a safety match, al- 
though it doe* not fulfil ti*iW08*at* 
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made on the box, It does not ignite 
readily on any of the surfaces pointed 
out, eicept copper and marble (un- 
polished), but it does ignite with won- 
derful facility when rubbed against the 
side of the boi. 

Ordinary matches made with phos- 
phorus were during many years dan- 
gerous contrivances, They were lumi- 
nous in the dark, liable to ignition on 
a warm mantelpiece, poisonous— chil- 
dren have been killed by using them 
as playthings; and, moreover, they 
absorbed moisture, and became useless 
by age. But the chief inducement in 
getting rid of ordinary phoephorus and 
substituting the new variety was to put 
an end, as far as possible, to the “jaw 
disease " to which the workmen were 
subject. The red or amorphous phos- 
phorus gives off no fumes, has no smell, 
is not poisonous, and the matches made 
with it are not luminous in the dark ; 
they do not fire on a warm mantelpiece, 
do not contract damp, and will keep 
for any length of time. But there is a 
difficulty. When red phosphorus is 
brought into contact with po lassie 
chlorate, a alight touch is sufficient to 
produce an explosion, in which the red 
phosphorus reassumes its ordinary con- 
dition. Many attempts were made to 
form a paste, and many accidents and 
some deaths occurred in consequence. 
At length the happy idea occurred to a 
Swedish manufacturer not to attempt 
to make a taste at ail with the red 
phosphorus, but to make the consumer 
bring the essential ingredients together 
in the act of igniting the match. 

Wax Veatai,— In making wax 
vestas, the first process is the coating 
of the cotton. A number, eay 20, of 
strands or wicks, composed of 15 to 20 
threads each, we led from a bale placed 
upon the ground, through guides ar- 
ranged overhead, down into an oval 
steam-jacketed pan, filled with wax 
composition, underneath a preser ar- 
ranged in the centre of a pan, and 
through a draw-date pieroed with holes 
«the required gauge of the match- 
JW i &*ace ft ft led some 15 or 16 
ft, overt drum 5 or 6 ft, in diameter, 


and then to a similar drum on the 
opposite side of the bath, from which 
it is repeatedly passed through the 
paraffin, wooden guides being arranged 
to support the wick wherever necessary. 
The distance traversed after the cotton 
has passed through the bath is made 
as long as possible, since the composi- 
tion neither dries so readily, nor ad- 
heres so uniformly to the strand, as 
in the after-dipping. It is passed and 
re passed about 6 times through, tire 
bath, until the wax coating is of suffi- 
cient thickness, and just passes the 
! holes in the gauge-plates. Consider- 
able care is necessary to ensure even- 
ness in the first coating, mid to watch 
against broken threads. 

The drum has a metallic plate on 
one part of its circumference, and here 
the wax taper is cut into lengths of 
the circumference of the drum, is tied 
in bundles, and is carried to the table 
having partitions to hold each bundle 


i 
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of lengths. The lengths are pressed 
against a gauge, and cut up by means 
of a knife working on a pivot. The 
match-stems so cut off are carefully 
transferred to shallow tine frames, 
constructed of the required depth, and 
made with a lid which is slid down 


when the frame is filled; they are 
then carried to a filling-machine of a 
small site, and usually worked by hand. 
Here they are filled into dipping-frames 
in the same way as ordinary matches, 

to suit the size of the ^^^^Wax 


matches can be dipped in the same 
w ay as those of wood ; but some years 
since, S. A. Bell devised a machine in 


which frames are attached to two 
chains running on either ride of guides. 
Between them, a flannel roller revolves 
in a pan of liquid composition. The 
frames, with the splints arranged down- 
wards, run over this roller, and the 
composition is thereby added to the 
bodies with considerable regularity and 
dispatch. The machine mil dip 6600 
to 4000 frames a day, and since each 
frame holds about 4600 splints, it will 
dip about 18,000,000 splints in that 
time. The drying is effected, when 
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practicable, in the open air, the frames 
standing together in twoa or fours. 
At other times, the splints are dried 
by hot air, distributed by menus of 
revolving fans, in rooms set apart for 
the purpose. After drying, they are 
sorted and packed in boxes of various 
size, pattern, and capacity. 

Vesuviana or Fusees.— The 
“ vesuvms," principally used as lights 
by smokers, have rounded splints, 
made from alder, or some similarly 
hard wood, the object being to prevent 
the ignition of the wood, and conse- 
quent dropping of the burning compo- 
sition. The more expensive kinds are 
made on glass bodies, consisting of 
glass piping of small section, which is 
chiefly procured from Italy, and should 
yield some 1200 splints to the lb. An 
ingenious method of retaining the 
composition is by means of a piece of 
wire, about \ in. long, inserted by 
hand into the end of each splint ; it 
answers the purpose effectually. The 
vesuvian-splints are placed in moulds 
and the composition for the heads 
pressed wi them. After drying, the 
heads are tipped with the striking com- 
position like an ordinary match. 

Composition!.- Igniting compo- 
sitions for “ strike-any where " matches 
are generally manufactured of some 
form of phosphorus mixed with oxidis- 
ing agents, with which it will readily 
inflame by friction. Such are saltpetre, 
chlorate of potash, and red-lead ; these 
are mixed tip with glue, which causes 
them to adhere to each other and to 
the wooden splints. Most makers 
have • particular mixture of their 
own ; the foliowing practical recipes 
may be taken as fairly representative, 
tiw first being the best : (1) } part Inf 
weight red phosphorus, 4 chlorate of 
potash, 2 glue, 1 whiting, 4 finely 
powdered gka, 11 water ; (2) 2 parts 
try weight phosphorus, 6 chlorate of 
potash, 3 glue, 1| red-lead, 12 water. 

The match composition is coloured 
either with a ooti-tar colour, ultra- 
marine blue, pruasiaa blue, or ver- 
mffion, In rawing the coapositkm, 
thi gh* ana the nitre or chlorate of 


| potash are dissolved in hot water, the 
' phosphorus w then added, and carefully 
stirred in until intimately mixed, the 
whole being kept at a temperature of 
! about 100' J P, (38° C.). The fine 
sand and colouring matter are then 
added, and the mixture^ complete. 

I The Germans replace the chlorate 
cither by nitrate of potash or nitrate 
of lead, together with red-lead, hence 
| their matches strike silently, without 
the short detonation peculiar to English 
goo»ls. 

Vestas arc t ipped with similar ingre- 
dients, but the taper being leas ngid 
than wood, a larger proportion of phos- 
phorus i» added. 

(3) Knglish Matches.— 2 parts fine 
glue soaked in water till quite soft, 
1 parts water, heated together in & 
water-bath till quite fluid ; remove the 
vessel from the hath, and add 1} to 2 
parts phosphorus, agitating the mix- 
ture briskly and continually with a 
stirrer having wooden pegs or bristles 
projecting beneath. When the mass 
is uniform, 4 or & parts chlorate of 
potash, 3 or 4 parts powdered glass, 
and sufficient colouring natter in the 
j form of red-lmd, smalts, etc., are 
cautiou.-ly added, and the whole is 
stirred till cool. These matches ig- 
nite with the recognised mapping 
| noise. 

| Silent Malchet. — ( 1 ) D»olve 16 
parts gura arabic in least poarible 
quantity of water, triturate in 9 part* 
powdered phosphorus, and ada 14 
parts nitre, 16 pats vermilion or bi* 
noxide of manganese, and form the 
whole into a paste. 

(2) 6 parts glue soaked in a little 
ooU4 water for 24 hours, and liquefied 
by trituration in a heated mortar ; add 
4 parts phosphorus, and rub down at 
a beat not exceeding 160° F, (66° C.) ; 
mix in 10 parte powdered nitre, and 
then 6 parts red ochre and 2 parti 
multi, and form the whole into a 
uniform paste. 

“ (3) Instead of phosphorus, kid iul* 
plwmnate mixed with precipitated 
antimony sulphide is treated to the 
moist Hate with lo oxygM wb» 
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stance, such as potassium chlorate, j 
with indifferent colouring and rubbing 
agents, such as glue, quartz, pumice 
powder, ultramarine, etc., aud with 
glutinous substances, such as glue, 
gUm, and dextrine. The mixture is 
used in plac§ of the materials em- 
ployed for igniting sulphur matches, 
wax lights, etc. (H. Schwarz.) 

(4) Phosphorus, 17 parts ; rea-lead, 
24 parts ; nitre, 38 parts ; fluid glue, 
21 arts. 

Safety ttatchea.-fl) Dipping 
composition for safety matches consists 
of 1 part by weight chlorate of potash, 

2 glue, 1 sulphideof antimony, 12 water. 
For the rubber on the box, 2 parts of 
amorphous phosphorus and 1 of pow- 
dered glass are mixed with the solution 
of glue, and painted on the box. 

(2) Dipping composition.— 4 parts 
chlorate of potash, 1} part bichromate 
of potash, 4 parts red lead, 3 parts sul- 
phide of antimony, glue and water to 
make a creamy paste. For the rubber 
on the box, 2 parts phosphorus, 1 part 
glass dust, glue and water to make a 
paint. 

(3) Dipping composition — Chlorate 
of potash, 200 parts; lead binoxide, 
115 ; red-lead, 250 ; antimony tried- 
phide, 125 ; gum arahic, 67 ; paraffin, 
25 ; bichromate of potash, 132. Rub 
the antimony and paraffin together, 
then add the other ingredients. Add 
water to make the whole of a proper 
consistency when heated over a water 
bath. For the rubber on w he box, 9 
parts red phosphorus, 7 parts powdered 
iron pyrites, 3 parts powdered glass, 
liquid gum arabm or glue to make a 
paint. 

(4) Matches from Sweden were found 
to be tipped with an igniting composi- 
tion mads up of the following sub- 
stances:— 


Glut , , , 

Glue . * . , 
PotsuMno bichromate 
Potassic chlorate . 
Ferric oxide , , 



la ISO parts, 
. 8*77 
, 7*12 
. 5*59 
, 46*76 
» 4*09 
, 13*07 
, 7*41 


It is supposed that the following 
proportions were employed in the 
manufacture of the composition 

Glass ljlh. 

Glue . * . . . 1 „ 

Potassic bichromate 4 ,, 
Potassic chlorate . 6| 

Ferric oxide , . . | }i 

Manganese . . . 2 „ 

Sulphur . . . . 1 ,, 

Id consequence of the small propor- 
tion of oxygen-yielding substances to 
sulphur, a large quantity of sulphurous 
acid is evolved on igniting the mass. 

(5) In another composition, likewise 
from Sweden, Wiederhold found to 1 
of sulphur 21 of potassic chlorate; this 
composition yielded no free sulphurous 
acid, the sulphur being wholly oxidised 
to sulphuric acid. (' Dingier '« Polyt. 
Journ. 1 ) 

Vemriant or /W«r.“The heads of 
veauvians are made up principally with 
powdered charcoal and saltpetre in 
some such proportions as the follow- 
ing: 18 parts saltpetre, 19 charcoal, 

7 powdered glass, 5 or 6 gum-arabic ; 
to these ingredients are added a little 
scent, in the form of satin-wood, lig- 
num-vitai dust, cascarilla bark, or gum 
benzoin, which rentier them fragrant 
while burning. The igniting composi- 
tion is identical with (1) or (2). 

Bed Phosphorus varies in colour 
from a red to brown. It is made by 
heating ordinary phosphorus to 240°C. 
in a closed retort (or in an inert gas 
like carbonic acid or nitrogen). It 
then changes its character, not ignit- 
ing so freely as ordinary phosphorus, 
and, if pure, is non-poisonous. The 
latter quality should not be relied on 
as red phosphorus commonly carries 
some ordinary phosphorus in its com- 
position, 

Phosphorus Substitute. —G. 
Graved states that persulphocyanicackl 
(H/CN t )S,) meets all the requirements 
of phosphorus for matches, resisting 
shock and friction, is readily friable 
and will mix with other substances, a 
non -poisonous and cheaper Gum phos- 
phorus. 
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Impregnating Fluid for Wood 
Stems.— {a) A 2| per cent, solution 
of ammonium sulphate ; (6) a solution 
of ammonium phosphate (2 per ceut, 
of this salt with 1 or 1$ per cent, of 
phosphoric acid). 


| Measuring Angles. 

' A simple means of measuring angles 
is shown in Fig, 40. The board a 
usually of deal, which should be about 
15 in. square, underneath it has 
screwed on to it in the centre a brass 
boss, which fits into a similarly shaped 
recess in the wooden head of a folding 
tripod stand. A brass clamping screw 



panes from below through a hole lu 
the centre of the tripod bead, and 
screw* into the brm boss on the board. 
By this means the board, or plane 
table, aa it is here tanned, am be 
smoothly turned round horiiontally 
into any position and securely clamped 
there, 

On the top of the board if [Sited or 
glued a cardboard protractor 6. These 
protractor! are about 12 in, diameter, 
a nl are graduated to i degree, and 
cm be bought for a imill pm* Care 
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should be taken to attach this flatly 
to the board. 

The next essjntial is a sight-rule c. 
This consists of a flat niece of some 
hard wood about 15 in. long by ‘2\ iu. 
wide, and §-$ in. thick, having one 
edge bevelled. On each end is fitted 
centrally a brass eight-vane—one d 
having a wide slot through its up i 
standing part, down the centre of i 
which is fitted a fine wire or hair ; the 
other t has a fine slit down its centre. 

To measure an angle between two 
objects, the plane table is set up m 
level as possible by eye, the sight rule 
k placed across the centre of the pro- 
tractor, and pointed iu the direction 
of the left-hand object, the eye being 
applied to the slit in e, and the wire 
in d being brought into coincidence 
with the object. Care must be taken 
that the bevelled edge of the rule lies 
nearly over the centre of the pro- 
tractor. This is easily ensured by 
placing the finger or the uncut end of 
a pencil touching the centre point, 1 
and using this as a pivot round which 
to turn' the rule, The graduations of 
the protractor cut by the bevelled 
edge of the rule are then read at each 
end, and their mean is taken as the 
true direction of the object. A 
similar observation is then taken to 


Metal Colouring and 
Decorating. 

(See oho Japanning and Lacquering.) 

Bronzing. — Steel Bronze for 
Bras*.— Mix up 1 oz. oxide of iron, 
12 oz. hydrochloric acid, and 1 oz. of 
white arsenic. Clean the brass well to 
get rid of lacquer or grease, and apply 
with a brush until the desired colour 
is obtained, Stop the process by oiling 
well, w hen it may be varnished or clear 
lacquered. 

| Black Bronze. — Dip the article 
bright in aquafortis ; rinse the acid off 
with clean water, aud place it in the 
following mixture until it turns black : 
hydrochloric acid, 12 lb. ; sulphate of 
iron, 1 lb. ; and pure white arsenic, 
1 lb. Then take out, rinse in clean 
water, dry in sawdust, polish with 
black-lead, uud then lacquer. 

Htd Bronze.— Dissolve oxide of iron 
in nitric acid, to this add from 25 to 
50 per cent, of water and a few iron 
borings or turnings, free from oil. Dip 
the articles in this mixture. If too 
strong, they will, at once turn black, 
then acid more water until the proper 
sliade is obtained. Polish with oxide 


the right-hand object, care being of iron, and then lacquer with gold 
always taken to use the mean of the lacquer, 
readings at each end of the rule. The Brovn Bronza — Different shades of 

difference between the readings to the browns may be obtained by immersion 
two objects give the angle required, j in a solution of nitrate or chloride of 
A most surprising degree of accuracy iron. The various shades can beob- 
can be obtained by the use of thin taiued by adjusting the strength of 
simple instrument by repeating the the bath, 
observations on a different part of the j To Bronze Copper.— First well clean 
graduation, It ii, in fact, a very fair the surface of the work, then brush 
theodolite without the telescope. | carefully over with a solution of acetate 
If a magnetic compass is used in of copper, or peroxide of iron, in sili- 
con junction with the plane table, and j pbate of iron. Heat the work slowly, 

by its means the table and protractor and then rub the powder off. Repeat 

be turned round and set magnetic j the process if required, 

north and south, accurate magnetic | Bronte for Bmt.—l or, muriate of 

bearings of objects can be obtained ammonia, log, alum, and ioz. arsenic 
with equal frdhty, (G. ) if well dissolved in 1 put vinegar, will 

make bronco for brass . 

To Bronze Sted.~k cheap method 
is to simply take the parts that require 
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bronxing, and to cover them With olive- 
oil, then take a kettle of boiling watex* 
and expose the oiled parts to the 
steam. 

YioUt Bronze,— Many shades of 
violet can be obtained by immersion in 
a solution of chloride of antimony. 
The different shades can be ascertained 
by the strength of tbe bath. 

Green Bronze.— Mix 12 os. nitrate 
of iron, 2 oa, nitrate of soda, and 1 
pint of water. Dip the articles in 
thia'mixture until they have received 
tlie required shade, wash them in clean 
water, dry, and afterwards dip them 
in the following mixture : 1 ox. pcr- 
chloride of iron and 2 os, of water. 
When the articles are quite dry, apply 
a coat of suitable lacquer. 

(Hive Qrkn Bronx— This can be 
produced by a solution of arsenic and 
iron in muriatic acid. Polish after- 
wards, with the Plumbago brush, then 
when warm, coat it over with a lacquer 
composed of the following : 1 part 
powdered turmeric, 1 part gamboge, 
and 1 part vanish lacquer. I 

Steel Grey BioKt.-i'G This can be : 
produced on bra* work by means of ! 
arsenic chloride, and blue by wed boil- 
ing and attentive treatment with a 
strong sulphide of soda, 

(b) Another method is to mix vine- 
gar or dilute sulphuric acid (1 add 12 
water) with powdered black-lead in a 
saucer or open vessel ; apply this to j 
the bra* with a soft plate brush by 
gently brushing. This will soon as- 
sume* polish, and is fit for lacquering. 
Tbe brass must 1® made slightly 
wanner than for lacquering only. A 
little practice will enable the operator 
to bronze and lacouer with once heat* 
ing. Tbe ooktr, black or green, varies 
with the thickness of black-lead. 

Florentine bronze,— bill together 1 
dr. ul -ammoniac, 15 gr. oxalic add, 
and 1 pint pure vinegar. 

Rich Orem kroner, —Boil slowly 
together j or. «1 -ammoniac, 1 qt. 
wine vinegar, J os. alum, 1 ox. green 
vetditer, 4 ox. of French berries, and 
1 os. common salt, 
id irm Brmu,-{a) Dissolve 


in vinegar two parts verdigris and ottl 
part i»l ammoniac. Boil, skim, and 
dilute with water, until while preripi- 
tate ceases to fall. Set ina pan mean- 
while the articles to be bronred, made 
perfectly clean and free from grease. 
Boil solution briskly, and pour over 
articles in the pan and bring again to the 
boil. A bright reddish-brown colour 
is thus acquired ; but the articles 
should be frequently inspected, and 
i removed as quickly as the darired shade 
! is obtained. Then they are to be re- 
j pea tally washed and dried. The solu* 
i tion must not be too strong, for then 
the bronze will come off by friction, or 
turn green on exposure to the air. 

(b) Dissolve 2 ox. of nitrate of iron, 
ami 2 oi. of hyposulphite of aoda in 
1 pint of water. Immeraetbeartklei 
in the bronze till of the required tint, 

; as almost any sliade from brown to red 
1 can be obtained ; then well wash with 
water, dry, and brush. One part of 
perchloride of iron, and two parts of 
! water mixed together, and the article 
immersed in tbe liquid givea a pale or 
deep olive green, according to the time 
of immersion. If nitric acid is satu- 
rate-! with copper, and the article 
dipped in the liquid, and then heated, 
it assumes a dark green, If well 
brushed it may he laoquered with pale 
gold lacquer, or else polished with oil 
A ntiqw Green.— Thu repeated appli- 
cations of alternate washes of duute 
acetic ackl and exposure to tbe fumea 
of ammonia will give a my antique- 
looking green bronie; but a quick 
mode of produdngiiimilar appeanmoe 
is often definable. To this end tbe 
articles may be immeraed in « solution 
of 1 part perchloride of iron is 2 of 
water. The tone assumed darkens with 
the length of immeraon. Or tbe ar- 
ticles may be boiled in a strcs$ solution 
of nitrate of copper. Or lastly they 
may be immersed In a solution of So*, 
nitrate of iron and 2 os. hyposulphite 
of soda in a pint of water, Watting, 
drying, and bushing complete tbe 
process. 

Yarioui Brmrn.— Before browing, 
all tbe requisite fitting 1» W** m 
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the fame annealed, pickled in old or hen's egg, and mix into a dough with 
dilute nitric add till the scales can be vinegar. Place this in a copper pan 
removed from the surface, scoured (not tinned), boil in about 5 pints of 
with rand and water, and dried. Bronz- water for 20 minutes, and then pour 
ing is then performed according to the off the water, 
colour 'desired ; for although the word For bronzing, pour part of this fluid 

means a brown colour, being taken from into a copper pan; place the medals 
the Italian bronsino^ signifying burnt separately in it upon pieces of wood or 
brown, yet in commercial language it glass, so that they do not touch each 
includes all colours, Browns of all other, or come in contact with the 
shade* are obtained by immersion in copper pan, and then boil them in the 
solutions of nitrate or perchloride of . liquid for $ hour, 
iron; the strength of the solutions j kronzkgCcpper.-(a) Bronzing 
determining the depth of colour, copper by the well-known method of 
Violets are produced by dipping in a heating it over a fire is a tedious and 
solution of chloride of antimony or of not altogether satisfactory process, 
pemmriate of iron, Chocolate is It involves the exercise of some skill, 
obtained by burning on the surface of and a considerable amount of labour 
the brass moist red oxide of bun, and muBt be expended in the preliminary 
polishing with a very small quantity processes of cleansing and polishing ; 
of black-lead, Olive green results from and very often the whole operation 
making the surface black by means of has to be performed over again, owing 
a solution of iron and arsenic in niuri- to some accidental blemish imparted 
atic acid, polishing with a biacklead to the surface of the article in some 
brush, and coating it, when warm, subsequent process— e.g, brazing or 
with a lacquer composed oi 1 part lac- j soldering, The polishing powders 
varnish, 4 of turmeric, and 1 of gam- principally employed are crocus and 
boge. A Bteel-grey colour is deposited plumbago, the latter giving a deeper 
on brass from a dilute boiliug solution and more permanent colour to the 
of muriate of arsenic ; and a blue by finished article than the former, while 
careful treatment with strong hypo- shades between can be obtained by 
sulphite of eoda, Black is much used mixtures of the two powders. There 
for optical brass-work, and is obtained are several secret processes employed 
by coating the brass with a solution ; by the principal workers in the art, 
of platinum, or with chloride of gold the substances used in which are 
mixed with nitrate of tin, The known, but the exact methods are 
Japanese bronze their brass by boiling undeecribcd. Potassium sulphide and 
it in a solution of sulphate of copper, ammonia hydrosulphate are both cap- 
alum, and verdigris. Success in the j able of imparting to the surface of 
art of bronzing greatly depends on clean copper an appearance of antique 
circumstances, such m the temperature i bronze, The solution is brushed on 
of the alloy or of the solution, the carefully and allowed to dry, the 
proportions of the metals used in form- metal being previously heated to about 
ing the alloy, and the quality of the 70° F, A solution of verdigris and 
materials, Tim moment at which to sal ammoniac in vinegar, diluted with 
withdraw the goods, the drying of water, boiled and filtered, is used as a 
them, and a hundred little items of sort of pickling bath for bow and 
care and manipulation, require atten- copper articles it is desired to bronze, 
tion which experience alone can impart The bath must be kept at the boiling 
t Meehan, 1 ) point, and care must be taken that 

Brwaw Prom uttd t* At Pant the articles are removed as soon as the 
Mnf-Powdarand mix 1 lb, each of desired effect is produced. A bronze, 
ver %» and aal ammoniac, Tike a raid to be used by the Chinese, is 
quantity <rf this mixture as large as a made, iiks the last, of aal amawaao 
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anil verdigris, with the addition of alum The best means for producing a black 
and vermilion (i.e. the pure article surface on brass, pinchbeck, or nlver,ia 
prepared from mercury and sublimed said to be platinum chloride, which is 
sulphur). These ingredients, when allowed to liquefy by exposure to the 
reduced to a fine powder and made air. It is rubbed in with the finger, 
into a piste with vinegar, are spread or, best, with the ball of the thumb, 
over the surface of the article to be After blacking, the object is washed 
brooxed, which is then placed in an and polished with oil and leather, 
oven, where it heats slowly but uni- Platinum chloride is dear, but a little 
formly. When thoroughly warm, the of it will do a great deal of work, 
paste is carefully washed off in hot (2) A solution of nitre-muriate of 
water, and the article is rapidly dried, platinum will blacken brass quicker 
with the assistance of hot box sawdust, ! than anything else ; but possibly 2 o*. 
if of special value. If the bronzing corrosive sublimate dissolved in 1 qt. 
is not of a sufficiently deep tone, the 1 of vinegar will act quickly enough, 
process is repeated immediately after j This solution is brushed over the brass, 
the wasliing. The common bronzing ; allowed to remain till the latter is 
solution for metallic statuettes is made j black ; it is then wiped off, and the 
by dissolving about 1 part potassium j brass cleaned and black-leaded. 
Unoxaiate and 3 of sal ammoniac in ; (3) If merely wanted to black it, 

strong vinegar, or preferably in a j brush on a mixture of best vegetable 

vinegar made by adding pure acetic i black and French polish. This will 

acid to distilled water. The articles j give a nice dead black, or modify the 

to be bronzed are placed in a warm deadness by the addition of polish, 
but moist chamber, and are repeatedly (4) Make a strong solution of nitrate 
painted over with the solution, a soft of silver in one dish, and of nitrate of 
brush or mop being used for the pur- copper in another. Mix the two to- 
poae. In the majority of the msthode gether, and plunge the brass into the 
employed, the actual proportions of mixture. Remove and heat the brass 
the ingredients are not stated, or when evenly until the required degree of 
stated are not to bj relied upon ; in dead blackness is obtained, 
every case a trial should be made on Bronnin* Gan-PUtin#».— (a) 
clean pieces of copper, and repeated Boil the work in strong lye, and scour 
at least once. As a rule, it will be it free from all greaae or old lacauer ; 
found that the sal ammoniac must be i pickle it in diluted nitric add till it is 
in excess of the other salts. | quite clean (not bright), then dip in 

(6) Dissolve in 11 gal, of hydro* ] strong acid, and rinse through four or 
chloric acid as much as possible of iron five waters ; repeat the dip, if necei* 
in fine wire or scales, When the liquid wy, till it U bright; next bind it 
is saturated a deposit will form at the very loose with some thin iron wire, 
bottom. Then add 2’ 2 lb. ofareenious and lay it in the strongest of the 
acid and stir vigorously. When the waters you have used for riming. This 
acid is dissolved, the bath is complete, will deposit a coat of copper all over 
The objects to be bronzed arc connected it, if tne water or pickle be not too 
to the negative pole of r battery, the strong ; if such is the case, the oopper 
opposite electrode being formed of will only be depositedjuit round where 
rods or plates of retort carbon. Arti* the wire touches. When the oopper 
clea of copper or brass become black is of sufficient thicknees, wish it again 
at once, but those of Iron are attacked through the waters, and dry it with » 
by the bath, it is therefore necessary brush in some hot sawdust ; box-dnit 
to nickel the latter. In order to ore* is beet, but if this U not at hand, oak, 
serve the deposit of iron the surface ash, or beech will do. It ii now ready 
must be lacquered. for bronzing. The brow ii • aril* 

Blufc Ootoor on Brill, -(1) tore of black-lead and red brow, 
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varied aooording to shade required, 
mixed with boiling water. The work 
ia to be painted over with this and 
dried, then brushed until it polishes. 

If there are any black spot* or rings 
cm the work, another coat of the 
bronze will remove them. Lacquer 
the work with pale lacquer, or but 
very slightly cqjtrared, for if it ia too 
deep, it will eoon chip off. 

Bronzing Electrotype*. Green, 
Steep the medal or figure in a strong 
solution of common salt or sugar, or 
eal ammoniac, few a few days, wash in 
water and allow to diy slowly, or sus- 
pend over a vessel containing a small 
quantity of bleaching powder, and cover 
over— the length of time it is allowed 
to remain will determine the depth of 
the colour. 

Brown . — Four or five drops of nitric 
acid to a wine-glassful of water, and 
allowed to dry, and when dry impart 
to the object a gradual and equal heat ; 
the surface will be darkened in propor- 
tion to the heat applied. 

Black.— Wash the surface of the 
object over with a little sulphide of 
ammonium (dilute), and dry at a gentle 
heat ; polish with a hard hush after- 
wards, 

Bronzing Iron. -To 1 pint of 
methylated finish add 4 oz, of gum 
shellac and } oz. gum benzoin ; put the 
bottle in a warm place, shaking it occa- 
sionally. When the gum is dissolved, 
let it stand in a cool place two or three 
days to settle, then gently pour off the 
clear liquid into another Dottle, cork 
it well, and keep it for finest work, 
The sediment left m the first bottle, 
by adding a sufficient quantity of spirit 
to make it workable, will do for the 
first coat or coarser work when strained 
through a fine cloth, Next get § lb. 
of finely-ground bronze green, the 
shade may be varied by using a little 
lampblack, red ochre, or yellow ochre ; 
let the iron be dean and smooth, then 
take as much varnish as may be re- 
quired, and add to the green colour in 
sufficient quantity ; slightly warm the 
article to be bronzed, and with a soft 
to* fy a thick on When 


that ia dry, if necessary lay another 
coat on, and repeat until well covered. 
Take a small quantity of the varnish 
and touch the prominent parts with it ; 
before it is dry, with a dry pencil lay 
ou a small quantity of gold powder. 
Varnish over all. 

Bronze- Coloured Coating of Oxide 
upon Iron.— By the following process 
iron articles, especially for artistical 
purposes, can be readily provided with 
a beautiful bronze-coloured coating of 
oxide, which is quite proof against ^hc 
influence of moisture, and has the 
further advantage that every desired 
bronze colour can be produced in a 
simple manner. Free the articles from 
greaseand, after polishing them, expose 
them to the vapours of a mixture of 
concentrated hydrochloric and nitric 
acid (1 : 1) for 2 to 5 minutes. Con- 
tinue the heating until the bronze 
colour appears upon the articles. After 
thoroughly rubbing in with vaseline 
heat again until the vaseline begins to 
decompose. After cooling, the article 
is again thoroughly rubbed with vase- 
line. By exposing the iron articles to 
I the vapours of a mixture of concen- 
trated hydrochloric and nitric acid, 

| light red brown shades are obtained. 
By adding, however, acetic acid to the 
, mixture, and allowing the vapours to 
act upon the iron, coatings of oxide of 
a beautiful bronze yellow colour may 
be obtained. By various mixtures of 
! acids, coatings of oxide of all possible 
shades, from dark to light red-brown 
, from dark brown-yellow Vo light bronze 
yellow may be produced upon iron. In 
this manner 5-ft, long T bars for iron 
boxes have been coated with such layers 
of oxide, and though they were exposed 
for 10 months to the action of the air 
of a laboratory constantly filled with 
add vapours they did not show the 
slightest alteration. 

I Bronzing of Tin .-Prepare first 
two solutions, one of 1 part ferrous 
| sulphate (green vitriol), 1 part cupric 
sulphate (Wue vitriol), and 20 parts of 
distilled water, and the other of 4 parts 
I verdigris and 16 parts vinegar. Tho- 
. roughly clean the article by means of 
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a dean brush with a fine earth and | 
water, and after thorough drying apply j 
to both aideo a light coat of the first ! 
solution by means of a brush. After 
drying, the article presents a blackish 
appearance. The second solution is 
then applied with a brush until the 
article acquires a dark copper-red : 
colour. It is now allowed to dry 1 ! 
hour and then polished with a soft 
brush and finely elutriated bloodstone, 
the surface being frequently breathed 
upon so as to make the bloodstone 
adhere. It is finally polished with the 
brush alone, which is from time to 
time drawn over the palm of the hand. 
To protect {he bronze against moisture, 
cover it with a very thin layer of gold 
lacquer. 

To Bronze Zinc Fret Work.— 
Coat the metal with a very thin gold 
size, and when nearly dry rub on a 
sufficient quantity of red bronze (bronze 
powder), dry, and burnish. 

(e) Oxiduing Copper and Bras*.— 
Make a solution of j lb. hyposulphite 
of soda aud J lb. nitrate of iron in 1 qt. 
of water. Immerse the articles in this. 
The shade of oxidation will vary accord- 
ing to the length of time the goods are 
immersed, so that any degree may be 
obtained. 

Colouring and Decorating.— 
Metals may be coloured quickly and 
cheaply by forming on their surface 
a coating of a thin film of a sulphide. 
In 5 minutes brass articles may be 
coated with any colour, varying from 
gold to copper-red, carmine, and dark 
red, and from light aniline blue to a 
blue-white, like sulphide of lead, and 
at last a reddish white, according to 
the thickness of the coat, which de- 
pends on the length of time the metal 
remains in the solution used. The 
colours potfew a very good lustre, and 
if the articles to be coloured have been 
previously thoroughly dean ed by means 
of adds and alkalies, they adhere so 
firmly that they may be operated upon 
by the polishing steel. To prepare 
the sdatico, dissolve } os. hyposul- 
phite of soda hi 1 lb. water, and add 
lot acetate of lead dissolved in k lb, 


water. When this clear solution is 
heated to lW°to 200°F. (8S° to 93° 
C.), it decomposes slowly, and precipi- 
tates sulphide of lead in brown flakes. 
If metal be now present, a part of the 
sulphide of lead is deposited thereon, 
and according to the thickness of the 
deposited sulphide of lead the above 
colours are produced. To produce an 
even colouring, the articles must be 
evenly heated. Iron treated with this 
solution takes a steel-blue colour ; zinc, 
a brown colour ; in the case of copper 
objects, the first gold colour does not 
appear ; lead and zinc are entirely 
indifferent. If, instead of the acetate 
of lead, an equal weight of sulphuric 
acid is added to the hygoeulphite oi 
I soda, and the process ferried on as 
before, the brass is covered with ft very 
beautiful red, which is followed by a 
green (which is not in the first scale 
of colours mentioned above), and 
j changes finally to a splendid brown 
with green and red iris glitter. This 
last is a verydwabk Coating, and may 
find special attention ftta- manufac- 
tures, especially as some of the others 
are uot very permanent. Vary beau- 
tiful marble denigna can be produced 
by using a lead solution thickened with 
gum tragacanth on brass which has 
been heated to 210° F. (W°C.), and 
is afterwards treated by the usual solu- 
tion of sulphide of lead. It may be 
used several times. 

ibuw.— (I) An orange tint inclining 
to gold is produced by first polishing 
the brass and then plunging it for » few 
seconds in a warm neutral solution of 
crystallised acetate of copper. Dipping 
into a bath of copper, the resulting 
tint is a greyish green ; while a beau- 
tiful violet is obtained by imraeraing 
the metal for an instant in a solution 
of chloride of antimony and rubbing it 
with a stick covered with cotton. 
During this operation the bfftss should 
be heated to « degree just tolerable to 
the touch. A metre appearance, vastly 
superior to that usually sen, is pro* 
; dared by boiling the object hi a ran* 
; tion of sulphftte of ooppr. Tbartare 
1 three methods d proc urin g a.Usdt 
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lacquer on the surface of brass. The 
first, which is often employed by 
instrument-makers, consists in polish- 
ing the object with tripoli, and washing 
it with a mixture composed of 1 part 
nitrate of tin, 2 parte chloride of gold 
Allow this wash to remain for 15 
minute*, then wipe it off with a linen 
cloth. An excess of acid increases the 
intensity of the tint. In the second 
method, copper turnings are dissolved 
in nitric acid until the latter is satu- 
rated ; the objects are immersed in the 
solution, cleaned, and subsequently 
heated moderately over a charcoal fire. 
This process must be repeated in order 
to produce a black colour, as the first 
trial only gives a dark green. Finally, 
polish with olive-oil. The third 
method is done with chloride of plati- 
num. In the United States and on 
the Continent much pains is taken to 
give object* “ an English look.” for 
this purpose they are first heated to 
redness, and then dipped in a weak 
solution of sulphuric acid. Afterwards 
they are immersed in dilute nitric acid, 
thoroughly washed in water, and dried 
in sawdust. To effect a uniformity in 
the colour, they are plunged in a bath 
consisting of 2 parts nitric acid and 1 
rain-water, where they are suffered to 
remain for several minuses. Should 
the colour not be free frdm spots and 
patehee, the operations must bo re- 
peated until the desired effect is pro- 
duced U Eng, -Meehan/) 

To Prodma SUur-WkiU Coating 
on 5raia-~|l»olve 46 parts cream of 
tarter and 4 Mir emetic in 1000 hot 
water, add 50 hydrochloric acid, 125 
powdered (or fine granulated) tin, and 
30 powdered antimony (metal). Heat 
to boiling and dip into it the objects 
to be coated. Af ter having been boiled 
tal* an hour the brass will have a 
sdver-white, hard, and durable ooatmg, 
Farioui fifamnp for Mttok,— 
%il red on copper articles, First 
and polish and dry thoroughly. 
Melt somesaltpetrainan iron pan and 
the article in this. This 
hmt » «rm 
#4 thick put the goods 


into a boiling solution made up of the 
following: alum, 12 oz.; acetate of 
copper, 7 oz.; sulphate of copper, 2 oz, 
water, ^ gallons. This solution must 
be made and boiled in a copper vessel, 
and the articles left in it about 5 
minutes. Finish by washing, drying 
and polishing. 

Olive green on brass is obtained by 
the process just described for royal red 
on copper. 

u Blue metal M finish on steel small 
goods. This is used for watch-cases, 
vesta-boxes and “ fancy ” goods. The 
goods are of steel with polished orveiy 
smooth clean surface. First submit 
them to the Bower-Barff process, the 
articles being made a red heat in a 
closed retort, into which live steam ia 
then injected. This produces the 
black “gun metal” finish. The blue 
effect is obtained by immersing the 
goods into a mixture of 1 part of bi- 
noxide of m&ngaoeae and 4 parte of ni- 
trate of potassium. The two sub- 
stances are melted in an iron crucible 
until ebullition (boiling) occurs, the ar- 
ticle* (perfectly clean and dry) being 
then put in. They need only be in for a 
moment or two, being then taken out 
and plunged into paraffin oil. Final 
finishing ia done with a fine satin- 
finishing steel scratch-brush. 

Black “gun motel” finish to steel 
small goods. This is obtained by the 
Bower-Barff process as just described 
with u blue metal " finish. 

Small Artidet Different Colour* — 
(a) Small metallic articles, buttons, 
clasps, buckles, and others, have dif- 
ferent coloured films produced on them 
by various methods. Hainbow colours 
are produced on brass buttons by 
stringing them on a copper wire and 
dipping them in a bath of plumbate 
of soda freshly prepared by boiling li- 
tharge in caustic soda, and pouring it 
into a porcelain dish. A linen bag of 
finely pulverised litharge or hydrated 
oxide of lead is suspended in the solu- 
tion, so as to keep up the original 
strength of the solution. While the 
buttons are in the solution, they are 
touched m after the other with a 
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platinum wire connected with the posi- 
tive pole of a battery, until the desired 
colour appears. The galvanic current 
employed must not be too strong. The 
colours are more brilliant if they are 
halted after they have been rinsed and 
dried. Coloured films are more con- 
veniently produced upon laight brass 
by different chemicals, by paiuting with 
them, or by immersion. For example: 
Golden yellow.— By dipping in a per- 
fectly neutral solution of acetate of 
coppar. Dull greyish green.— Re- 
peatedly painting with very dilute 
solution of chloride of copper. Pur- 
ple.— Heating them, and rubbing over 
with a tuh of cotton saturated with 
chloride of antimony. Holden red.— 
A paste of four parts of prepared chalk 
and mosaic gold. 

(&) In recent times small articles are 
also roughened by dipping in strong 
nitric acid, and, after washing and dry- 
ing, they are coated with a rapidly 
drying alcohol varnish that has been 
coloured yellow with picric arid, red 
with fuchsine, purple with methyl 
violet, or dark blue with an aniline 
blue, This gives the desired colour 
with a beautiful metallic lustre. These 
colours are not very durable and are 
for inferior goods. 

Colouring Bronze, — As to the 
colouring which may be given to bronze 
and which is obtained by various 
methods of oxidation, the following are 
some of the methods in vogue 

(1) The dull colour of medal bronze 
is obtained by rubbing with a mixture 
of red ochre and black lead applied ly 
a brush. 

(2) The antique green is obtained by 
washing the metal in a liquid made of 
10 gr. marine salt, the same quantity 
of cream of tartar and acetate of 
copper, the whole dissolved in 200 gr. 
vinegar and 30 gr. carbonate of soda. 

(3) The Florentine is obtained by 
means iff green vitriol (sulphat * of 
ironX and then rubbing with wax. 

(4) The citron tint is obtained by 
means of red ochre mixed with lamp- 
black and oil 

(5) The old green bronze ii obtained 
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! by eeveral dippings in arid) and subse- 
quently with wax, 

(6) Verdigris is obtained by means 
of sal ammoniac, and wax afterwards. 

(7) The smoke-tint is produced by 
annealing the object in a wisp of bay 
or straw, which is set on fire, and the 
article is burnished, so that the oxide 
formed may penetrate the metal . The 
smoke of turf may be used instead, 
waxing oft wards, and removing the 
grease by turpentine so as to carry off 
the uneven first layer. 

(8) Dark or Berlin Bronze. Cleanse 
the metal by dipping it first moment- 
arily in nitric acid, then rinsing 
quickly in running water, and rubbing 
with sawdust. The bronzing dip may 

prepared by dissolving in 1 gal, hot 
water \ lb. each perchlonde of iron and 
perch lorideof copper. Themetalshould 
not be allowed to remain in this dip 
any longer than is necessary to produce 
the desired colour. Rinse well, dry, 
and polish in warm sawdust or with a 
rag buff. 

(0) In preparing bronze medals for 
the Melbourne Exhibition, a rich choco- 
late colour was obtained by the addition 
of a little copper acetate, mixed with 
an alkaline sulphide, to the ordinary 
colcothar bronzing powder, by which 
a film of mixed copper sulphide and 
oxide, somewhat resembling Chinese 
Ijronze, was produced. 

Copper Arfioftt, Red Slain for . —A 
l<rowTi colour may be produced upon 
copper articles by placing them in a 
hath composed of 1 part verdigris and 
18 parts water, and compounded with 
ammonia until a clear blue solution is 
formed, To this bath add further a 
mixture of two parts liver of sulphur, 
3 parts spirit of sal ammoniac, and 
10 parte water shaking the mixture 
thoroughly before use. To avoid the 
formation of spots and stains, the arti- 
cles must previously be tiioreugbiy 
cleansed. By slight heating tbe colour 
pa<*« into reddish-brown and becomes 
lighter. 

6Vd.~<l) Gold alloy*, particularly 
those containing copper, acquire, 
through repatted heating* during their 
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manufacture, an unseemly brown or 
brownish-black colour, caused by the 
oxide of copper, to remove which they 
are boiled or pickled in very dilute sul- ; 
phuric or hydrochloric acid, according 
to the colour they are to have. If we 
have an alloy containing only gold and 
copper, either sulphuric or hydro- 
chloric acid is employed, for gold is not 
attacked by either of them, while the 
oxide of copper dissolves bo easily that 
after the pickling the articles have 
the colour of pure gold, for the surface 
is covered with a thin film of gold. 

If the alloy consists solely of gold and 
silver, the liquid employed is nitric 
acid, and the articles are left in it a 
very short time ; the acid dissolves a 
small quantity of silver, and the 
articles acquire the colour of gold. 

If the alloy contains both copper and 
silver, besides the gold, the method 
of pickling can be varied to suit the 
colour it is desired to give to it. If, 
for instance, it is put in sulphuric acid, 
the copper alone is dissolved, and the 
colour obtained is that of an alloy of 
gold and silver, for the surface con- 
sists of the two. If nitric arid were 
used, both copper and silver would be 
dissolved, ana in this case the colour 
obtained would he that of pure gold. 
The articles are gently heated and 
allowed to cool again before boiling. 
Tbe object of the beating is to destroy 
anygrease orduet that adheres to them. 

If they are soldered with soft solder, 
they cannot of course be heated, and 
must be cleansed from grease and dust 
by first putting them in a strong lye, 
then washing with water and putting 
them in the arid. The acids are used 
dilute, usually in the proportion of 1 
pert concentrated add to 40 of water, j 
The articles are laid side by side in a ! 
porcelain or earthenware dfah, and the 
dilute acid poured over them. From 
time to time one fa taken out to aee 
d it fa yellow enough. When the 
proper colour has been reached, they 
JJJ washed in oiew water and dried 
While this pkkbng fa merely to bring 
put the colour of the gold, the odo ur* 
mg of gold has for iti object the km- 


of fine gold. Different mixtures can 
be employed for colouring gold, two 
of which are given below as affording 
very good results. Mix together 2 
parts saltpetre, 1 of table salt, and 6 
of alum, with 6$ of water, and warm 
the mixture in a porcelain vessel. As 
soon as it begins to rise, add 1 part 
hydrochloric acid, and bring the con- 
tents of the vessel to a boil, stirring 
in the meantime with a glass rod. 
The articles to be coloured, suspended 
on hooks made of strong platinum wire 
or of glass, are first dipped in sulphuric 
acid and then Dut in the slowly cooking 
solution last described, and moved to 
and fro in it. In about 3 minutes they 
are taken out and dipped into a laige 
; vessel of water so as to see what colour 
they are. If the desired shade is not 
yet attained, they are dipped in again 
as often as necessary until they have it. 

In the subsequent dippings they are 
only left in the liquid for 1 minute. 
Articles coloured in this way have a 
light yellow colour, but matfed appear- 
ance. They are repeatedly washed in 
water to remove the last trace of the 
liquid, and then dried in soft sawdust 
that has been warmed. Instead of 
drying in sawdust they can be dipped 
in hot water the last time and left in 
there a few secondhand when taken out 
the water that hangs on them will eva- 
porate almost instantly. The second 
method of colouring gold alloys fa by 
means of a mixture of 116 parte white 
table salt, and 230 of nitric acid, with 
enough water added to dissolve the 
salt. This fa boiled down to a dry 
massofsalt The salt fa put in a por- 
celain dish, and 172 parte fuming 
hydrochloric acid poured over it and 
heated to boiling. As soon u tbe 
suffocating odour of chlorine fa per- 
ceived, the articles to be coloured are 
dipped in and the first time they are 
left 8 minutes in the liquid. In other 
respects the treatment fa the nme u 
| above described. Articles polished 
! previously do not require polishing 
| again, Care must be taken not to 
I inhale tine dangerous gas \ the oper £ 
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Uoq must be conducted under a j n tf, of pure water— vix, 1 ofc 

draught or out of doors. (Schlueser.) | saltpetre, 1 «, crude sal-ammoniac, 

(2) Place 4 oz. saltpetre, 2 oz. com* j 2 oz. sulphate of copper ; grind each 

mon salt, and 2 oz, alum in a plum- separately to a fine powder, then mix 
bago crucible. Add sufficient water to with water and form the paste. Apply 
cover the mixed salts. Now place the this paste pretty thickly and evenly 
crucible on the fire, and allow the mix* over the article to be coloured, and 
ture to boil. When this takes place, place while wet on ignited charooal ; 
place the article to be coloured in the warm till it drit* and laafei ; then 
mixture, takingcare that it wsuspemled immediately dip into cold water, and 
by a hair, It may be left in the cruei- clean by using tamariod*water Mid a 
bleforabout 15 minutes, w hm it should soft brush. If the colour is not deep 
be Vithdrawn, washed in warm water, i enough, repeat the procaes. Plunge 
well brushed with beer and a fine the article whether of pure gold, 
scratch brush, and re-dipped, if the ; alloyed gold, or gilt, into the follow* 
colour is not intense enough. ; ing solution, and afterwards clean 

(3) For small gold articles, such as a j thoroughly with a soft brush and wap 
keeper or plain ring, etc., a very good and water. To increase the depth of 
plan is to place them on a lump of colour plunge 4 or 5 times, cleaning 
charcoal and make them red-hot under after each plunge : powder finely 2 ox, 
the blow-pipe tkne, and then to throw alum, 2 oz. saltpetre, $ ox. sd-enixum 
them into a pickle composed of about (the refuse from aquafortis), put all 
35 drop strong sulphuric acid to 1 oz. into an earthenware pipkin, with 5 oz. 
water, allowing the articles to remain j water, warn over the fire, add 1 oz, 
therein uutil the colour is sufficient- j gilders’ wax, and gently simmer fora 
ly enhanced. Washing the article in ■ short time. To be used when nearly 
warm water in which a little potash has cold. 

been dissolved, using a brush, and (0) This amplifies (2). Jewelleiyto 
finally rinsing and drying iu boxwood be coloured should beat least 15 carats 
sawdust, completes the operation, fine, and the solder should be only a 

(4) Another colouring mixture, shade under that. There must be no 
which has been greatly recommended, j pewter or silver solder wilt. It should 
consists of a mixture of 20 gr. sulphate j just be anneiled, and pickled in water 
of copper, 40 gr. French verdigris, 40 to which sufficient sulphuric add has 
gr, sal ammoniac, [and 40 gr. saltpetre, j been added to render it sharply add to 
dissolved in 1 oz! glacial acetic acid. j the taste. The best vewel to we for 
The articles, suspended by a horse- hair colouring is an ordinary day crucible ; 
as before, are to be immersed in this j the colouring mixture is oomposed of 
mixture, withdrawn, and heated on a j 2 oz, best saltpetre, 1 oa. aJum, and 1 
piece of copper until black. They are J oz, common out, These are placed in 
then to he placed in a pickle of equal the crudble with sufficient water to 
parts oil of vitriol and water, which moisten them, and when they are 
removes the black coating and brings melted, place the gold articles in the 
up the colour. Washing in weak mixture. The jewellery must be 
potash-water, rinsing and drying as strung on a niece of wire. It is better 
Wore, terminates the treatment. to keep a piece of platinum for this 

(5) An Indian native method.— purpose, which should ha annealed 
Clean the article thoroughly by wash- each time before we ; frffiqt that, * 
ing in hot aoap and water, taking care piece of gold wire (15 cant). You 
togetridddlgrearineaaandofdUhe may use silver wire, but nothin® baser, 
aoap. The natives use tamarind-water The colouring compodtion dissolves the 
and also the aoap- nut. Prepares paste silver, so you will require a fresh piece 
of the consistence of soft butter by oocaafoufly, You mart mart them 

the following ingredients with about at intervals in the tirndhte, and 
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as the composition gets thick add a very 
little hot water from time to time. It 
must not be made too thin, but ju«t 
sufficiently liquid to boil. The poods 
require to be in almost continual mo- 
tion, or they will stick to the bottom 
of the crucible. Should this uutoward 
(and in the hands of a novice far from 
unlikely) event happen, don't attempt 
to pull them out by force, but boil 
them out with hot water. After they 
have been in the crucible for & few 
minutes, take them out and examine 
them ; but whenever they are taken 
out they must be plunged at once into 
boiling water, or the composition will 
diy on them, and you will have some 
difficulty in removing it. They should 
now be scratch-brushed and returned 
to the crucible. From 10 to 20 min- 
utes will be sufficient. When they are 
coloured, take them out, scratch-brush, 
wash in clean hot water, and dry in 
boxwood sawdust. This process acts 
by dissolving away the alloy, and leav- 
ing only the pure gold on the surface. 
If the goods are anything lc*a than 15 
carat gold, they must be electro- 
gilt. 

Iron and Steel.— Damascening. 
By damascened steel is meant tliat sort 
of steel which receives shades of darker 
and lighter colour after the surface has 
been corroded with acids : it is remark- 
able, when genuine, for its elasticity, 
strength, and homogeneous fr&cturo 
when broken, 

(a) Natural Damascus steel comes 
from India and Persia, is distinguished 
by its exoellent quality and mixed vein- 
ing, and is worked up principally into 
awotd blades. These Oriental blades 
consist of a more highly carbureted 
steel than any European manufacture 
to possess, and in which, by skil- 
ful cooling, a division of 2 different 
carburets has taken place. Thissepara- 
tion is clearly visible on corrosion with 
wida, m the parts subjected to the 
action of the acid are deepened and 
dyed by the eipoauw of the carbon, 
and, with the other lees affected and 
^wquentiy brighter carts, produce a 
design, mon or IS fttoia, of grey 


and white lines, which often have a 
certain degree of regularity. A dis- 
tinction is made between parallel stri- 
ping or waving lines and mosaic damas- 
cening. If the cast Bteel is made in 
iron moulds, as usual, the above sepa- 
rations do not take place. By re-weld- 
ing and sudden cooling, the Damascus 
steel loses its pattern. The Indian 
W 00 I 2 , as especially used for sword- 
blades, contains foreign substances 
mixed with it- as nickel, tungstate of 
iron, or manganese— which are said to 
impart peculiar value, Few European 
smiths succeed in working up Indian 
steel, because they do not accurately 
know the temperature required for its 
treatment. In consequence of the 
large amount of carbon it contains 
(7'18 per cent.), this can only bo 
effected witliin certain climatic limits: 
if too high a temperature is exhibited, 
it breaks to pieces under the hammer; 
if too low, it assumes a hard and brit- 
tle character. The iron appears dis- 
posed to receive a considerable quautily 
of carbon, through the manganese 
combination. 

(5) Artificial damascened steel. At- 
tempts have been made, with more or 
less success, to imitate the real damas- 
cening, and the following methods have 
been suggested 

Luynes imitated the Indian process; 
smelting soft iron with charcoal, tung- 
state of iron, nickel, and manganese, 

1 was highly successful. The manganese, 
more especially, produced damascened 
steel, and introduced a large quantity 
of carbon without injuring its malle- 
ability, 

Br&ut produces a most valuable 
damask, very closely resembling the 
real, by melting 100 parts iron with 
2 of lampblack, or by smelting cast-iron 
with oxidised iron filings. 

Clouet, Hachette, and Miile melt 
iron plates of different natures, harder 
and softer, together, and produce a 
damask remarkable for its elasticity 
and hardness, but not having the wavy 
damascening oi there*! blades. 

(8) Brown Coat*,— AB browning 
method* knows it preaent, obtained 
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bjr moistening iron with acid, copper, 
oi iron solution*, permitting them to 
dry in air, brushing off the rust formed 
in this manner, and repeating the 
operation several times, only produce 
a more or leas light or tlark red-brown 
rust coating upon iron articles. BarfFs 
process, as well as that of heating iron 
articles in superheated aqueous vapour, 
only causes an iron protoxide layer 
upon iron. These last-mentioned two 
methods have the further defect tiiat 
thj protoxide of iron layer peels off in 
a short time, whereby rust is invited. 
Iron articles are easily coppered or 
brassed by dipping in copper solutions, 
or coppered or brassed by the galvanic 
method ; these coatings also scale off 
after a short time, especially if the 
iron surface was uot thoroughly 
cleaned, when exposed to the influence 
of moist air. 

By the following process, it is easy 
to provide iron Articles with a hand- 
some bronze-ooloured protoxide coat- 
ing; it raristo the influence of humidity 
pretty well, ami besides this, the cu- 
rator baa it in his power to produce 
any desired bronze colour in a simple 
manner. The cleansed and scoured 
articles are exposed to the vapours of 
a heated mixture of concentrated 
hydrochloric and nitric acids (1 and 1) 
for 2 to 5 minutes ; and then, without 
unnecessarily touching them, heated 
to a temperature of WF to 662° F. 
(300° to SSO' 5 C.). The heating is 
continued until the bronze colour 
becomes vist’de upon the articles. 
After they have been cooled, they are 
nibbed over with petroleum jelly, and 
again heated until the jelly begins to 
decompose. After cooling, the article 
a anew rubbed over with petroleum 
sty. If now the vapours from a mix- 
tare of concentrated hydrochloric and 
nitric acids an permitted to operate 
upon U» iron article, light ml -brown 
tone* are obtained, However, if acetic 
arid is mixed with the before-mentioned 
arid#, and the vapours are permitted 
to operate upon the iron, oxide coat- 
Jap am obtained pattering a hand- 
pat brome-yeliow colour, AH 


I gradations of colours from dark red- 
! brown to light red-brown, or from 
j light bronze-yellow to dark brown- 
j yellow, are produced by varying the 

mixtures of the acids. T-roda, 4} ft. 
long, for iron boxes, coated with such 
oxide layers, after 10 months, during 
which time they were continuously 
exposed to the influence of the air of 
a laboratory constantly laden with arid 
vapours, do not betray the slightest 
traces of change. (Prof. Oser, ‘ Ding. 
Pol. JI/) 

j (4) Dissolve in 4 parts water, 2 of 
cnstallised iron chloride, 2 of antimony 
chloride, And 1 of gallic arid, and apply 
the solution with a sponge or cloth to 
the article, ami dry it in the air. 
Repeat this Any number of times, 
according to the depth of colour which 
it is desired to produce. Wash with 
water, and dry, and finally rub the 
articles over with boiled linseed-oil. 
The metal thus receives a brown tint, 
and resists moisture. The antimony 
chloride should be as little acid as 
: possible, 

| (5) To Colour Iron.— ), By placing 

bright articles of iron in a mixture of 
a solution of 4 oz. 15 dr. of sodium 
hyposulphite in 1 qt, of water, and 
one of 1 oz. 3 dr. of acetate of lead in 
1 qt. of water, and heating gradually 
to filing, they acquire an appearance 
as if blued, 2, By bringing a mixture 
of 3 parts of sodium hypoeulphite and 

I I part of acetate of )«d in a dissolved 
| state upon bright iron surfaces and 

heating, a layer of disulphide of iron 
is deposited, through which shows the 
metallic surface in various shades of 
colour. 3. By dipping mull articles 
of oast or wrought iron in melted 
sulphur, to which some soot has been 
added, a coating of ferric sulphide is 
formed which acquires a beautiful 
polish by ruling, 

(6) To Bud 8mall Sheei'SiM 
Artkfu,-l) ip the article! into* fluid 
alloy of 25 parti lead and 1 tin, which 
melts at the degree of heat raouired 
for bluing, The dipping can also be 
done in e aand-batn heated to and 
kept at the teapmta* required 
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Metal Colouring : Medals, Silver. 

(572° F. for dark blue, and 478° F. , then plunge it into the pickle, and 

for pale Uue). ( there leave it for J hour, then dry in 

Medalt.—Tbii operation is to give ! boxwood sawdust, 
to new metallic objects the appearance I (3) Heat to a dull red (if there is no 
of old ones, by imitating the charac- : lead present), allow to cool, and when 
teristic appearance imparted by age j cold boil in a pickle of water acidulated 
and atmospheric influences to the j with sulphuric acid (30 water, 1 acid) 

metals or metallic compounds, and until perfectly white ; takeout, swill in 

especially to copper and its alloys. clean water, and burnish the prominent 

(а) The most simple bronze is ob- parts ; dry in hot boxwood sawdust, 
tained by applying upon the cleansed j (4) A simple way— but not half so 
object a thin paste made of water with gocd—is to brush up with whiting 
equal parts of plumbago and iron j>er- j moistened with turpentine, and then 
oxide, with a certain proportion of wash out in clean hot water, and dry 
clay. Then heat the whole, and when in the sawdust. 

the object is quite cold, brush in every j Tin. -(a) Crystallised tin-plate has 
direction fora long time with a mill- a variegatdl primrose appearance, pro* 
dling stiff brush, which is frequently duced upon the surface of tin-plate, 
rubbed, upon a block of yellow' wax, by applying to it in a heated Btatew me 
and afterwards upon the mixture of dilute intro-muriatic acid for a few 
plumbago and iron peroxide, This seconds, then washing it with water, 
process gives a very bright ml bronze, drying, and coaling it with lacquer, 
suitable for medals kept in a show case, The figures are more or lera diversified, 

(б) Tliis bronze may also be pro- according to the degree of heat, and 

duced by dipping the article into a relative dilution of the acid. Place 
mixture of equal parts of perchloride the tin-plate, slightly heated, over a 
and nitrate of sesquioxide of iron, at d tub of water, and rub its surface with 
heating until these salts are quite dry, a sponge dipped in a liquor composed 
Tlieu rub with the waxed brush as of 4 parts aquafortis, and 2 distilled 
described. j water, bolding 1 of common salt or 

(c) Cleanse the article, and cover it sal ammoniac in solution, Wien the 
with ammonia hydrewulphate, which crystalline spangles seem to be tho- 
allow to dry, then brush with iron roughly brought out, the plate must 
peroxide and plumbago, and afterwards immersed in water, washed either 

with the waxed brush, If the piece with a feather or a little cotton, taking 
impregnated with ammonia hydrosul- care not to rub off the film of tin that 
phate is gently heated a black bronze forms the feathering, forthwith dried 
is obtained, which bring uncovered at with a low heat, and coated with a 
certain places produces a good effect, j lacquer varnish, otherwise it loe« ite 
* &7wr,^l) Silver whfch has become lustre in the air. If the whole surface 
much tarnished may be restored by is not plunged at once in cold water, 
immersing in a warm solution of l part hut is partially cooled by sprinkling 
cyanide of potassium to 8 of water, water on it, the crystalliration will be 
(This mitture is extremely poisonous.) finely variegated with large and nuall 
Washing well with water, and drying, figures. Similar results will be ob* 
will produce a somewhat dead-white tamed by blowing cold air through a 
appearance, which may be quickly j pipe on the tinned surface, while itis 
changed to a brilliant lustre by polish- juatpasring from the fused to the solid 
ing with a soft leather and rouge. state. 

(2) HaTe ready a basin containing (ft) To give crystalline appearance 
equal parta vitriol and water, make the to tinned plates, take a sheet of tin, 
article white in a gw Same (not white and cleanse it from all greaae by rub- 
heat, buta snowy white, which It will j bing over it 1 part of whiting and l 
M6ua * after expeaure to the flame), > part of magnesia. Afterwards place 
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the sheet el tin on a plate of iron in 
an ura or muffle, and heat it to straw 
colour ; then dip it into the following 
solution for one instant 

Water ..... 14 lb. 

Nitric acid (chemically 
pure) . . . , . 3 lb. 

Hydrochloric acid . . 4 lb. 

Bichromite of potash . 2 oz. 

Then wash in warm water made 
slightly alkaline by adding 1 oz, of 
soda to 1 gal. of water. These she-'U 
of tin can be made any colour -gold, 
crimson, green, etc.— by coating them 
with coloured hcquere. 

Ziw.—i*) Puscher employs acetate 
of lead for this purpose. On applying 
this substance, mixed with a minium 1 
preparation, a reddish-brown tinge is 
obtained. The cupola of the syna- 
gogue at Nuremberg ww thus coloured, 
m an experiment, and to all appe tr- 
ance is yet unaffected by the weather. 
By adding other bases, lighter or 
darker tints of grey and yellow nny 
be obtained, giving the zinc-work 
the appetraoce of carved atone. With 
a solution of chlorate of copper, the 
preparation turns the sheets of zinc 
black. ('Iron.') 

(A) A beautiful and permanent dark 
or light green coating, resembling 
enamel, can be applied to all kinds of 
zinc articles, especially those made of 
sheet zinc, in the following manner ; 

5 oz. soda hyposulphite are dissolved 
in 60(8. boiling water, and the solu- 
tion a poured at once, in a fine stream, 
into 2| oz, strong sulphuric add. The 
milk of sulphur that separates will 
soon bdl together in lumps and settle. 
The hot liquid containing soda sul- 
phite and sulphuric add is decanted, 
tad the dewed doc is put into it. i 
In a abort time it will acquire a very 

and onljrSiS^ 
dried. By exposing it repeatedly and 
for * longer time to this hot bath, the 
coating grow* thicker and Urn odour 
darker and non brilHaai. The tem- 
perature must not fall below 146° F, 
(63° C.)i when it does, the solution 


should bs heated up to 190° F. (89° C,), 
to obtain a fine and brilliant deposit. 
By dipping these article# in dilute 
hydrochloric acid, 1 of acid to 3 
of water, sulphuretted hydrogen is 
evolved, and this enamel-like coating 
losaa its lustre, and gets lighter in 
colour. Aqueous solutions or aniline 
colours have little effect upon this 
dull surface, and none on the grey 
brilliant coating. The effect of mir- 
Ming can be obtained by moistening the 
grev zinc and applying hydrochlorio 
acid in spots with a sponge, then rins- 
ing it off, and while still wet flowing 
over it an acidified solution of copper 
sulphate, which produces the appear- 
ance of black marble. As tho ano 
lias generally a dull surface, it mu#t 
receive a coat of copal varnish. If 1| 
oz. chrome alum and 1$ oz. more soda 
hyposulphite l» added to the solution, 
the article will have a brownish oolour. 
(C. Poacher, ‘Ding. Pol JV) 
Browning and Blacking Gun* 
barrelf. Uromity},— (a) Clduride 
of antimony lias been much used for 
browning gundwTeia, is excellent in 
its operation, ami I im been called, in 
consequence, browning salt. It is 
mixed to a thin creamy consistence 
with olive-oil ; the iron is slightly 
heated, dressed evenly upon its surface 
with tins mixture, and left until the 
requisite degree of browning it pro- 
duced, The sharpening of thechlorido 
of antimony can be effected by adding 
a little nitric acid to the paste of olive- 
oil and chloride of antimony, so aa to 
hasten the operation. # 

(A) Aquafortis, jj os. ; sweet spirit of 
nitre, | oz.; spirit of wine, 1 <*.; Hue 
vitriol, 2 oz.; tincture of chloride of 
iron,lo*.; water, 40 ox. Dissolve the 
| Hue vitriol in the water, then add the 
other materials, and the water w 
warmed to dissolve the bfea vitriol; 
let it getoold before adding the other 
materials, The burnishing and mark- 
ing cao be effected with the bunusher 
sad scratch-brush. The polishing « 
best effected by robbing with * piece 
of smooth, hard wood, oaOed polishing 
wood, It is iHt^jViisWied with 
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shellac Tarnish, and again polished with 
the hard wood polisher. 

Some prefer the tone of brown pro- 
duced by blue vitriol, 1 oz,; sweet 
spirit of nitre, 1 oz, ; water, 20 oz. 

In any case, the surface of the iron 
must be well cleaned, and rendered 
quite bright; it is then freed from 
grease by rubbing with whiting and 
water, or better, with powdered quick- 
lime and water. The browning com- 
position is then placed on, and allowed 
to remain 24 hours. It is then 
rubbed off with a stiff brush. If 
not sufficiently browned, repeat the 
last process after browning. Clean the 
surface well with hot water containing 
a little soda or potash, and, lastly, with 
boiling water, and dry it. The surface 
can be burnished and polished. 

Varnish with tinsmith's lacquer, or 
with gum shellac, 2 oz. ; dragon’s 
blood, 3 dr. ; methylated spirits of 
wine, 4 pints. The metal should bo 
made hot before applying this varnish, 
and will present an excellent appear- 
ance. If the varnish is not required 
to colour, but only to presene the 
actual tint produoed on the metal sur- 
face by the browning fluid, leave out 
the dragon’s blood. 

(c) Mix 16 parts of sweet spirit of 
flitre, 12 part* of a solution of sulphate 
of iron, a like quantity of butter of 
antimony and 16 parts of sulphate of 
copper. Let the mixture stand in a well- 
corked bottle in a moderately warm 
place for 24 hours, then add 500 parts 
of rain-water and put it away for use. 

After the barrel has been rubbed 
^ith emery paper and polished, wash 
it withfreehUtne* water.ary thoroughly, 
and then ooet it over uniformly with 
the above mixture; it is beet to use a 
tuft of cotton. Let itdiy for 24 hours, 
and then brush it with a scratch-brush, 


Repeat then 
butinrubl 


„ „ twice, 

the last time use 


nwpMWWUK 

leather moistened with olive-oil in 
PjKjJ ofthe somohdrua^ and rub 

| torture 


of steel, | oz. ; or use the unmedicated 
tincture of iron if the tincture of steel, 
cannot be obtained ; black brimstone, 

J oz.; blue vitriol, $ oz.; corrosive 
sublimate, J oz.; nitric acid, 1 dr.; 
copperas, \ oz.; mix with 1£ pint 
rain water, and kittle for use. This is 
tobeappliedin the same manner as (a). 
It causes the twist of the barrel to be 
vi&iblcaf ter application , a quality which 
the other liquid does not possess. 

(e) 1. Blue vitriol, 4 oz.; tincture of 
muriate of iron, 2 oz.; water, l*qt.; 
dissolve and add aquafortis and sweet 
spirits of nitre, of each, 1 oz. 2. 
Blue vitriol and sweet spirits of nitre, 
of each, 1 oz. ; aquafortis, £ oz. ; water, 

1 pint, To be used in the same man- 
ner as (a). 

(/ ) Wet a piece of rag with antimony 
chloride, dip it into olive-oil, and mb 
the barrel over. In 48 hours it will 
be covered with a fine coat of rust. 
Remove this with a scratch-brush, aud 
apply oil. 

Mucking.- 2 oz. solution of nitric 
acid, 4 oz. tincture of steel, 3 <fe. 
spirits of wine, 3 oz. sweet spirits of 
nitre, 1 oz. vitriol blue, 1£ pint rain- 
water. Scour the barrel smooth ; re- 
move all grease with lime, then coat 
with the mixture freely with a piece of 
sponge, but not so as to run about the 
barrel. Let stand in & cool place for 
about 10 hours ; then remove to a warm 
room, and li t stand till dry, when the 
rust will flv off, and not be sticky or 
streaky. The barrels are not dry, and 
must stand until quite dry, or the re- 
sult will be a red barrel. The scratch- 
ing must be done with lard, then boil 
for akut IQ minutes ; take out and 
wipe inside and out ; let stand till 
cool, then scratch to remove the dead 
rust ; wipe with dean rag, then coat 
with the mixture lightly ; let stand till 
dry, Scratch, boU, etc., as in first 
coat for 8 coats, when the barrels may 
be finished by oiling. If this proem 
be carried out, the barrels will be u 
black as soot. The furnitojre should 
be polished as bright as praible, and 
Used in the second blue, which will 
be what gunsmiths call ** blading/' 



152 


Mirrors. 

(See alto Silvhuxo, ETC.) 

The old method of silvering glue, 
sometimes called the amalgamation 
method, scarcely needs description 
here, ant is not now practised. Its 
great drawback was the time taken 
(ft to 4 weeks for one piece of glass), 
otherwise the result has been satis- 
factory, and the process is a cheap and 
simple one. 

The following is a description of 
this method. A sheet of tin-foil, a 
little larger than the glass to be 
silvered, is spread oat on a silreruig- 
table, made smooth by a brush being 
passed over it, then coated with trier, 
cury (quicksilver) by means of a brush. 
When the surface is uniformly coated, 
more quicksilver is added so as to 
mike a depth of ft in. to } in. on the 
foil. The coating of oxide that appears 
ii removed with a wooden Usd, leaving 
a brilliant surface. The piece of glass 
is pushed slowly forward from the side 
with the long edge forward, and just 
dipping below the surface of the mer- 
cury to exclude the air, This ensures 
contact between the glass and metal, 
producing a brilliant surface. The 
plate is now practically floating on a 
bed of quicksilver. The nest thing to 
do is to carefully load the glass with 
weights, and then tilt the table a 
little, say 10° to UP, and so cause 
excess mercury to flow away. Day 
by day the mirror is tilted a little 
more until ills upright. In the course 
of 3 or 4 weeks the glass has a dry, 
permanent coating of tin amalgam. 
The method has objectjotabeada the 
time taken ; the vapour of mercury is 
poiaoooui, the loading of the glass, 
unless very nicely done, occasionally 
results in a fncture, The coating, 
too, is liable to crystallisation, and is 
rather easily damaged. 

The following methods are quicker 
and baaed on the use of nitrate of 
silver, 

&H*mg Solution #,-(*) D»o Ire 


120 gr. of silver nitrate in 2 c*. dis* 
tilled water, and pour this solution 
quickly into a boiling solution of 
96 gr. of Rochelle salt in about 2 os, 
of water, Wien cool, Alter and make 
! up to 24 1 os. with distilled water. 

, Now make a separate solution of 
120 gr. of silver nitrate in 2 ox, of 
distilled water, and add ammonia 
until the precipitate is nearly re-dis- 
solved, Make up to 24 0. os. with 
distilled water. For use mix equal 
quantities of these two solutions just 
before the silvering is to be done. 

(fc) Dissolve 96 gr. of silver nitrate 
in 2 oz. distilled water, and add a®' 
mania until the precipitate is nearly 
dissolved ; filter and make up to 24 ft, 
dr, with distilled water. Now make 
a separate solution of 24 gr. of Rochelle 
Balt in 2 oz, distilled water ; boil this, 
and while, boiling add 4 gr, of nitrate 
of silver previously dissolved in 2 dr, 
of water, When cool, filter and make 
up to 21 ft, dr. For use mix etjuaJ 
quantities of the two solutions just 
before the silvering is to be done. 

Si/winj OVuii.— (c) 10 gr. pure 
silver nitrate to 1 ox. distilled water ; 
add carefully, drop by drop, slro.ig 
ammonia, until the town precipitate 
is mlissoived. When adding the am- 
monia, keep stirring with a glass rod. 
In another bottle make a aolution of 
10 gr. pure crystallised Rochelle salt 
to 1 oz. distilled water ; then, when 
! you have ail ready, pour on sufficient 
to cover all the glass, using two-thmU 
: of the silver solution, and one-third of 
tlie Rochelle salt. The minor can be 
prepared well by cleaning it with t 
little wet rouge, and polished dry with 
a wash-leather ; then warm the glass 
Wore the fire, or by letting it lie in 
the sun, to about 70-ft0° F. Pour on 
the solution as described above, and 
let it stand in the warm sunshine |-1 
i hour. When silvered, pour on it some 
clean soft or distilled water, and, while 
still wet, wipe it very gently ail over 
with a little toft wadding, wet ; this 
will take off all the roughnora, so that 
it will take but iktfo rubbing with the 
rouge leather to polish it. Wtaftf" 
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fectly dry, it is easily nibbed up to an method for the inexperienced, and pro- 
exquisite polish. duces a fixed hard film of good density. 

(d) Cheap Lookiug-Glauei^Vhw Get three open glass jam or tumblers 
a sheet of glass, previously washed and chemically cleanse them with 
clean with water, on a table, and rub 1 nitric acid. Dissolve ISO gr. of 
the whole surface with a rubber of j nitrate of silver in 3 oz. of distilled 
cotton, wetted with distilled water, j water in one of the tumblers. (When 
and afterwards with a solution of i dissolved take | oz. of this solution, 
Rochelle salts in distilled water, 1 of ! and put it aside in another jar or bottle, 
salt to 200 of water, Then take a | this also being chemically clean.) In 
solution, previously prepared by add- j another of the tumblers dissolve 150 
ing silver nitrate to ammonia of corn- 1 grm. of caustic potash (pure by also* 
merce; the silver being gradually hoi) in 2} oz. distilled water. 1 Iu 
added until a brown precipitate corn* the third tumbler dissolve 75 gr. of 
mences to be produced ; the solution chemically pure glucose in oz. of 


is then filtered. For each square yard 
of glass take as much of the above 
solution as contains 20 grin, (about 
309 gr.) silver, and to this add as much 
of a solution of Rocbelle salt as con- 
tains 14 grm. salt, and the strength 
of the latter solution should he so ad- 
justed to that of the silver solution 
that the total weight of the mixture 
above mentioned may be 60 grm. In 
a minute or two after the mixture is 
made it becomes turbid, and it is then 
immediately to be poured over the 
surface of the gla», which lias previ- 
ously been placed on a perfectly hori- 
zontal table, but the plate is blocked 
up at one end, to give it an inclination 
about 1 in 40 ; the liquid is then poured j 
on in such a manner u to distribute ; 
it over the whole surface without 
allowing it to escape at the edge*, j 
When this is effected, the plate is 
placed in a horizontal position at a 
temperature of about 68° F. The 
rnl^r will begin to appear in about 
2 minutes, ana in 20-30 minutes suffi- 
cient silver till be deposited. The 
mature is thfa poured off the plate, 
and the silver it contains i* afterwards 
^covered. The surface is then washed 
iour or five times, and the plate is set j 
U P ^ dw. When Ay, the plate is ! 
varnished, by pouring over it a varnish 
composed bv gum dammar, 20 parts ; 
MpWfc or bitumen, 6 ; gutta-percha, 
6;andbenzme ) 7B, This varnish will 
wt hard on the glue, and the plate is 
for use. ^ 

(0 Tfo following h i m oca wfal 


water. Now take the ftrct tumbler 
with the silver solution iu it and drop 
some pure ammonia into it until the 
solution becomes a muddy -brown 
colour. Continue dropping the am- 
monia until the solution becomes clear 
again and looks as it was before the 
ammonia was added. Now take the 
separate $ oz. of silver solution, and 
drop some of this in the ammoniated 
solution drop by drop the Rame os the 
ammonia was added. This will make 
the solution muddy again, more yellow 
than brown. Use care with the silver 
solution, as any spilled on the hands 
will remove the skin, Now add the 
potash solution, and the mixture will 
go blackish. After this continue 
dropping ammonia in, stirring with a 
glass rod all the time, until the solu- 
tion begins to clear again. It will not 
get as clear as before as there will be 
numberless black particles. Filter the 
solution by pouring it through a funnel 
in which is a plug of cotton wool or a 
filter paper. Now add more of the 
spare silver solution, drop by drop, 
stirring all the time, until a very faint 
precipitate again occurs, then immedi- 
ately stop dropping the solution. Pre- 
pare the silvering dish, set it level and 
pour the solution in. Add sufficient dis- 
tilled water to make it the right height 
in the dish . Pour the glucose solution 
in, and stir together. Immeree the 
surface of the mirror ^Ubs gently, 
holding it slanting as it u lowered in 

* foliaary water mast mrer be cwd la 
A«llreriDf { H m\M always b« dUtilkd alter, 
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so tint air-bubblee will not be held t v easel, as it still contains silver, and 
under. By the time the glass is in may be again employed after filtration 

position the solution will be a pale and the addition of a sufficient quaa* 

reddiah purple colour, and will grow tity of fresh ingredients to supply the 
darker. A fine deposit of silver will place of those which have been used, 
soon come, and will be complete in About 18 gr. silver nitrate are used 
from 10 to 20 mrnutee. Well wash for each square foot of glass ; but the 
the mirror with water, and place quantity of spirit varies somewhat, aa 
on edge to dry. The film can be its evaporation depends upon the tern- 
polished with fine wash-leather over a perature of the atmosphere, and the 
pad of cotton-wool for about 15 duration of the process, By the 

minutee. The polishing must be addition of a small quantity of oil of 

gently done. j c&rraway or thyme, the colour of the 

(/) Drayton a process.— {This may silver may be varied. The oil of ceeaia 
be considered as the earliest of the purchased of different manufacturer* 
nitrate of silver methods.) A mixture i varies in quality ; therefore on bung 
ia made of 1 oz. coarsely pulverised 1 mixed with solution it must be filtered 
silver nitrate, Joz, spirits of hartshorn ; previous to use. 
and 2 oz. water, which, after standing j ( 7 ) On the whole, the Rochelle salt 
for 21 hours, ia filtered, the deposit j process is the most certain, as well aa 
upon the filter, which is direr, being ! the simplest. The two solutions are 
preserved, and an addition is made ' made thus : Solution A— silver ni* 
thereto of 3 oz. spirits of wine, at 80° trata in crystals, 10 gr. ; distilled 
above proof, or naphtha ; 20--3G drops water, 1 oz. Dissolve the crystals in 
oil of caadaare then added ; ami, after the water, then add liquid ammonia 
remaining for about 6 hours longer, drop by drop, until the grey precipi- 
the solution m ready for use. Tbo tote is just re-dissolved. A few dropH 
glass to be silvered with this solution more of the silver solution are added, 
must have a clean and polished surface; until there is a slight permanent pre* 
it is to be placed in a horizontal posi- j dpi tote, which does not re-di*oIve. 
tion, and a wall of putty or other suit- 1 This solution is now filtered, and, if 
able material is formed around it, so not required for immediate use, will 
that the solution may cover the surface keep for year*. Perfect films have 
of the glass to the depth of H w» 1 produced with solution made 
After the solution has been poured on nearly twenty year* before. Sedation 
the ghws, 9-12 drops of a mixture of B-Rocbelle salt (potoiao-tartnte of 
oO of cloves and spirits of wine in the soda) dissolved in distilled water, In 
proportion of 1 part, by measure, oil the original lormula it was specified 
of cloves to 3 of spirits of wine, are that cm toll must be need, acd tbo 
dropped into it at different places ; or strength was 10 gr. to the os. ; but 
the diluted oil of cloves may be mixed crystals of Rochelle telt are not easy 
with the solution before it is poured to get, and 1 used to diwdve some of 
upon the glass *, the more oil of cloves U« ordinary t»wd«^ 
used, the more rapid will be the depo- and recrystallise H ; but I am no* 
sitioQ of tfcaiBnr ; but the operation using 25 gr. of the powder instead, 
should occupy about 2 hours. When with perfect iuoocbs and tench less 
the reqairsd deposit has been obtained, trouble. This solution doea not keep 
the suution la poured off, and as soon more then & few dan. The glass ^ 
as thi^ver on the elsaiy perfectly be sCrered b cleaned in the MW way 
dry, ft fc nnriihed with aootnporitkm with pure nitric tdd-HWtt of the 
fersiid by tee! trig together equal add being poured on its surface sad 
quantrifai of Jbeerwaj and tallow. well spread with a brtahor mop 
The sohitioo, after being poored^li by tying some tattoo round the end « 
allowed to iteod for Mdsyi in 1 clo« a rod or strip of gkn, *jfi#pl«ty “ 
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acid, and washing it off with a good | 
stream of water from a tap, finishing 
with distilled water, and laying the 
glass face downwards in a dish of dia* 
tilled water until everything else is 
ready. The dish in which the glass is 
to be silvered should be thoroughly 
cleaned and rinsed with distilled water, 
and should allow the mirror to lie face 
downwards with a depth of at least 
\ in. between it and the bottom of the 
dish. The mirror may be supported 
on two small blocks of glass cemented 
by shellac to the bottom of the dish at 
the extremities of diameter, or the 
mirror may have a block of wood fixed 
on its back by pitch, and be suspended 
by strings. This should be done before 
cleaning, and the necessary quantity 
of hath solution ascertained. When 
all is ready equal parts of silver am* 
monio-nitrate (solution A), of Rochelle 
salt (solution B), and of distilled water 
are taken and mixed together, and tho 
cleaned mirror is immersed in it. In 
a few minutes the solution will turn 
brown, then nearly black, and a silver 
film will be seen to form on the glass 
surface, and gradually spread over it. 
This takes plaoe more rapidly if the 
solutions and , mirror are all warmed to 
about &0° F., when the process will be 
completed in a few minutes ; but with 
cold solutions, and leaving all at rest 
all night, you may get good, dense, 
brilliant films, When the silvering is 
completed, the glass is well washed 
with plenty of water, finishing with 
distilled water, and set on edge to dry, 
after which it is gently polished with 
wash-leather, and a little very fine 
rouge. (A, W. Biacklock.) 

(ij Some additional hints which ex- 
perience has shown to be neceewry for 
complete success are as follows 
One of the most essential preliam- 
fcro* is to see that the mirror to be 
aljered is chemically dean. When 
latching on the dock for suapenaiou in 
the sav* fluid, in ipite of every care, 
ww front surface ofthe mirror la very 
Ml, to bo rtiwd ptoh 00 tl£ 

“^•oomtoltirttaitywMr 


or even nitric acid, will thoroughly re- 
move the stains. The mirror will be 
spotted and speckled, when silvered, 
and the failure disheartening. To 
avoid tills, first sponge the surface to 
be silvered, and the edges of the mirror, 
with turpentine, then wash well with 
soap and water under a flowing tap, 
and, finally, sponge the surface with a 
solution of nitric acid, washing after- 
wards with pure water till every trace 
of acid is removed. The mirror will 
then be chemically clean. 

Another fruitful source of failure 
arises from water dripping from the 
lack and sides of the mirror into the 
silvering solution. To prevent this, 
when the mirror is chemically cleaned, 
place it at once, face downwards, into 
a dish of distilled Water, which contains 
just so much as will completely cover 
the surface of the mirror, and come up 
one-third of its depth. Here leave it 
till the silvering solution is mixed, and 
everything is ready for immersion. 

By this time the back of the mirror 
is dry, and so much of the edge as will, 
w hen the minor is immersed, be above 
the solution. Thus the dripping will 
be avoided, and the mirror will take 
the silvering, pure and clean, all round 
the edges, as well as in the central 
zones. 

Transfer themirror from thedistilled 
water as quickly aa possible, taking care 
that it sinks to the proper depth in the 
silvering solution, and equally all 
round. 

With respect to the strength of the 
solution in winter, it is better to make 
it (as far as silver » concerned! a little 
stronger than that given in the formula, 
and also, in cold weather, it will often 
take a much longer time than an hour 
to produce a satisfactory result. If 
taken out too soon, in cold weather, 
the coating will be so thin that it can- 
not be polished. 

Have a large jug of water ready at 
hatband wash immediately an removal 
from the solution; then under a tap for 
| hoar. If the process has been, m it 
ought to be, succeisfuL the mirror may 
he poiiahad, after 8-4 houri’ drying in 
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a warm room; but it ia better to defer 
the polishing till the nest day to ee* 
emu perfect dryness and firmness, (S. 
Mills.) 

(*) Brashear's process.— (I) The most 
important thing is the sugar solution 
forming the reducing agent. This 
greatly improves by keeping— anolutioa 
that has been made some mouths being 
much more effective than a newly-made 
one. It is convenient to have always 
some Winchester tjuarts of it in stock 
for use, I have, for convenience, varied 
his proportions slightly, and thus give 
them, as I have found them work so 
well. For the sugar solution I add to 
10 per cent, of loaf sugar, in distilled 
water, 10 per cent, alcohol and } per 
cent, nitric acid. Solutions of It) per 
cent, silver nitrate anti of caustic potash 
are separately prepared, the latter one 
as wanted. These, with sufficient am- 
monia and a very dilute solution of 
silver nitrate, and also a similar very 
dilute one of ammonia, are prepared, 
the latter in onla- to obtain that pile 
hrowu colour of the anuuoniated solu- 
tion of silver nitrate that is absolutely 
necessary to have before adding the re- 
ducing agent. , 

Having selected a suitable dish to 
contain the liquid, in which the mirror 
can be place- 1 face downwards with 
about j in. of liquid underneath, 
find on the U#is of 1 of silver-nitrate 
solution to 4 of the total required 
liquid the amount of silver solution 
needed ; to this add ammonia till the 
first formed precipitate » dissolved, 
then add one half of this quantity of 
the potash solution (this is a variation 
from Mr. Brashear's formula that I 
have found works well), and again add 
ammonia till the mixed solution is 
quite clear, taking care to put in only 
sufficient ammonia for that purpose ; 
then add the weak solution of silver 
nitrate till a clear brown colour is ob- 
tained; should this become a dark 
brown, some of the weak solution will 
bring it to a pale brown colour, which 
must persist if the solution is left 
standing some time. 

Tbs mirror, previously cleaned with 


nitric acid and distilled water, and sus- 
pended in the dish in distilled water of 
sufficient amount to make up on addi- 
tion of the solutions the Utal liquid 
required, is lifted out, and the prepared 
solutions are mixed with the distilled 
water and an amount of the reducing 
solution equal to about one half that 
of the silver nitrate solution, more or 
less, as the temperature is under or 
over 60°K.; wsoon as all is intimately 
mixed, the mirror is immersed with 
one movement, beginning by dipping 
the edge first and lowering so as to pre- 
vent any air-bubble# forming under the 
glass. In 3-5 minutes the silver 
begins to form on the mirror, the solu- 
tion changing from pink to dark brown 
or black ; the film thickens quickly and 
in 25-30 minutes sufficient silver is de- 
posited. The mirror can then be 
washed and put to soak in distilled 
water for a fe w hours, then taken out 
and dried and polished in the usual 
way, tliat is, with a soft pad of clean 
chamois, and going all over the mirfbr 
with light strokes till the bloom is all 
removed and a fair polish is obtained, 
finishing with a very little of the finest 
washed rouge, quitedry, lightly dusted 
on the pad ; it is very important to 
well consolidate the film of silver by 
the unrouged pad before using any 
polishing powder. 

It is a very good plan for any one 
who is not in the habit of idlvering, or 
to whom the procow is strange, to try 
the proportions of the solutions on 
some small piece* of glass till a satis- 
factory proportion for the temperature 
(fur that is the chief factor in varying 
the amount of reducing solution neces- 
sary) of the room in which he is work- 
ing. The most important thing (after 
the solutions) is the proper drawing 
of the glass, for on the proper prepara- 
tion of the surface of the g kwarery 
great deal depends. 

As already stated, this mean is 
used when the glass to be silvered can 
be suspended in the liquid ; it is not 
suitable when we attempt to sBrer 
surfaces bee upwards. The mud 
formed sctUm down and pratec* 
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proper deposition of silver ; this was a 
source of considerable trouble, when it 
was required to silver the 3-ft. minor, 
and a pneumatic arrangement was 
eventually made to hold the mirror by 
the back, so that it could be silvered 
face downwards, and up to that size 
the silvering could be managed. 

The great size of the 5-ft. mirror 
and its enormous weight (over half a 
ton without the cell) made it danger- 
ous to suspend it, and the question of | 
silvering became a serious one, In 
malting experiments, in order to get 
rid of the mud formed in the process 
last mentioned, it was found that by 
leaving out the potash the silver was 
deposited from a nearly clear liquid 
and no mud was formed, and the first 
5-ft. mirror was very successfully sil- 
vered in this manner. The solutions 
of silver and sugar are used in the 
same proportions without potash, but 
it is found advisable to use a stronger 
total mixture. For subsequent sil- 
vering of the 5-ft. mirror the Rochelle 
salt procees has been used, and this for 
the deposition of the silver on a surface 
face up seems to be the best, using if 
necessary two or more applications. 

In preparing a large mirror for sil- 
vering in this manner it is necessary 
to form it into a dish by using a band 
of paraffined brown paper round the 
edge, standing up an inch or more all 
round, and mounting the mirror on a 
swinging support so that it can be 
tipped up to throw off the water or 
spent solutions ; in the case of the 
5-ft. mirror, when mounted on this 
machine, this tipping up could be done 
by the same arrangement used for 
placing the mirror vertical for testing. 

The proportions of solutions used 
for the 6-ffc, were for each application 
wOQc.c, silver solution ammoniAted as 
Ato»dy deaoribed, and 500 c.c. Rochelle 
■“ solution, with about 29,000 c.c. 
distilled water ; this remained on the 
nnrror 28 minutes ; another similar 
application was left on for 80 minutes ; 
^ thorough wa&ing, distilled water 
jw left on for some hours, and the 
%nwaa dried aodpoROwl 


A very fine film of silver was depo- 
sited on a 5-ft. mirror, using one ap- 
plication only of 4000 c.c, silver solu- 
tion and 750 c.c. Rochelle salt solution 
—this after one year was found to be 
in a very good state indeed ; this was 
on the first mirror which, from some 
defect in the glass could not be made 
into a good mirror. The disc of glass 
was returned to the makers to be re- 
placed by another. I took this oppor- 
tunity of removing and collecting the 
whole of the silver by dissolving it in 
nitric acid. The assay of the deposit 
gives a total weight of 26 '5 gr. solver 
on a surface of 2800 sq. in. ; in actual 
weight somewhere between that of a 
threepenny and fourpenuy piece, not 
a large amount of the 400 grin, of the 
silver nitrate used in depositing the 
film. The actual waate need not be 
very much, as the silver chloride can 
be easily deposited by the addition of 
common salt to the spent solutions, 
and the silver thus recovered. 

It will be seen that the various pro- 
cesses all have the ammoniated solu- 
tion of silver nitrate, and only differ 
in the reducing agent. The prepara- 
tion of this solution, in order to get 
the pale brown colour already spoken 
of, demands some care. If the solu- 
tion is too strong, on the addition of 
ammonia, a very llocculent deposit is 
formed, difficult of re-solution. If 
after the solution is cleared by the 
addition of ammonia, a strong solution 
of silver nitrate is added to get this 
colour, this llocculent deposit occurs ; 
but if the weak solution advised be 
used, there is no difficulty in getting 
the propercolour free from any deposit 
This is important A word of caution 
may not le out of place concerning 
the production 'sometimes of a fulmi- 
nate of rilver, recognised by its dark 
grey metallic lustre. This is extremely 
liable to explode with great violence 
on the contact of almost anything ; 
t few drops of water once sufficed to 
explode some in a beaker and blew it 
to fragments. By using moderately 
dilute solutions this danger is obviated. 
My own experience is sot singular in 
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this respect, for Mr, Brashaar relates 
& similar occurrence. 

The silver film is not always of the 
same quality, and experiments are 
needed to get more information as to 
what determines the greater density 
and coherence of some fUnwoverothere. 

1 hare had surfaces of glass silvered 
experimentally where the film would 
not wash off with any amount of wet 
rubbing, these mostly on surfaces that 
bad been silvern! many times. Pro- 
bably the glass in this case was in the 
beet state to receive the new deposit ; 
ccrtaihly the condition of the surface 
does affect the coherence of the silver 
as well as the amount of the deposit, 
as judged by the way in which certain 
part# on a mirror that has been in- 
completely cleaned show that the de- 
position ha^ begun long before other 
parte, necessarily resulting in an un- 
equal thickness of film. With the 
most careful cleaning of a mirror I 
have often found that the find appli- 
cation did not succeed, but the second 
on the surface just cleaned off with j 
nitric add was all right. The nature 
of the liquid other than distilled water 
last in contact with the surface of the 
mirror seems to be the determining 
thing. (Common.) j 

A mirror for optical use should be 1 
silvered fact do*n, and not face up, j 
m the looking-glass people do. The j 
following is the method. Standard 
solutions of any quantity to the pro- j 
portions of J 02. distilled water to • 
50 gr. of nitrate of silver and potash 
pore by alcohol, 50 gr. to } oz. dis- 
tilled water. These are to be kept in 
separate bottles, with glass stoppers. 
Drain lib. at a time, as they keep 
as long m you like. Keep in the dark 
and cod, and in #kiU bottles. Re- 
ducing solution, 840 gr. of ordinary 
white loaf-sugar in distilled water, add 
J dr, of good nitric acid (or about 
25 gr, by weight if it is pure), add 
8 ot of rectified spirits of wine, make 
up to 25 o*. TWs must be some days 
old before using-the older the better, 
aod wiB keep well, if well corked. 
Thus ere Media equal quantities of 


each, The rule as to strength is that 
for every quart the bath requires, use 
not less than 100 gr. of silver. That 
is, for a 8 in., say, a bath of a quart 
is usually needed, so that there is 1 in. 
of fluid under the face of the mirror, 
and to come up the edge, »y, J in. 
Thus, take an ounce each of the sdrer 
and potash, and 1 os, of the reducing 
solution, and so on in proportion. If 
the glass is a large one, more than 1 in, 
of fluid is needed to enable the mirror 
to be lowered one edge first to exclude 
bubbles. Dip the mirror in at an 
angle, say, of about 20°, when the fint 
or lower edge touches the fluid. 

To prepare the mirror for sLvering, 
dissolve in a phial a pioce of rosin m 
turpentine ; with this smear the back 
of mirror for about two-thirda of its 
diameter, dab it with the finger till it 
will not stick to finger, Haro a atrip 
of wood raulv, and a block of the 
necessary thickness screwed into this 
(so that the glass is in the dish the 
required depth), and about two-thirds 
the size of glass -it may be round or 
square. Melt pitch in a ladle or aaucc- 
prn and pour on back of glass a little 
larger than the block, about J in. thick, 
pra« down the Mock on it. When 
cold pour a few drops of nitric acid 
and as much water, with l mass of 
cotton-wool tied on a glass stirring 
ml, to be had of the chemists, clean 
the face, not letting the add run down 
the edge if possible, as, if edge is rough, 
it takes a lot of washing and rubbing 
to get clear of all traces of the arid, 
and it will spoil the film at the edge, 
Wash off the acid, and use a drop or 
two of the potash solution on the sur- 
face, and a little water. Again wash 
off with plenty of water (ordinary 
water), ami well wash and mb with a 
handful of cotton-wool the edge, 
squeezing out the water many times, 
fulmgit again, and nukiogmre no trace 
of arid hum the edge. Suspend in any 
dish with water wi the bath is ready. 

Mixing the solutions : Into the 
1 amount of silver solution 70 a intend 
using, drop ammonia liquid of 0*380 
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Pour into it two-tbirdaof the quantity 
of potash solution ; it will again turn 
toroid ; qviddy clear again by drop- 
ping in ammonia. When it legint to 
get clear go steady, and just clear it 
of twf iida. Should it persist in re- 
maining slightly coloured, as it will if 
you are long about clearing the pot, 
don't go on adding same. So long as 
the particUi are gone, now add the 
rest of the potash solution. It will 
probably not turn turbid again if you 
have managed it well This is a most 
important part of preparing tbe solu- 
tions, and it is all the better if it re- 
mains clear, and it will now take very 
few drops of the silver solution added 
to produce tbe slightly turbid, coloured 
condition which will not dissolve after 
several minutes’ stirring, which means 
there is a slight excess of undissolved 
silver, and this shows there is not an 
eicess of ammonia, and this is desir- 
able and is now ready thus far. Put 
to these mixed aolutions of silver and 
potash, about two-thirds of tbe total 
quantity of water of the bath, and now 
get the sugar solution and make it the 
other third— that iB, if the total quan- 
tity of the bath is previously found 
must be, say, 3 pt, , make up the silver 
and potash mixture to 2 pt., and of 
the sugar solution make 1 pt. These 
are added together in the silvering- 
dish, and stirred with a glass rod. 
Let all bubbles be got rid of before 
putting in the mirror. Now lift mirror 
out of the other water, pour on a little 
distilled water, let it run off after 
mopping it about cm the surface, tilt 
mirror and wipe the edge and back so 
that no water will drain down its edge 
into the hath. Dip the mirror down 
one edge ^ first, and gently, though 
pretty quickly bring down the other 
P«rt, and any bubbles will be pressed 
before the advancing surface and go 
out at edge. If you allow water to 
on the edge or back of glass, 
ftwillnmoffairouputitinand 
flauie bubbles. It is beet to in a 
moderate temperature— $0° F, is * good 
one. In cold air ft works very slowly. 
H ft » intended to liver h » warm 


room, and tbe water and aolutions are 
kept in a cold place, bring them all 
into the warmer room the night before. 
Then, perhaps, the washing water may 
be colder than the distilled water and 
the solutions. In that case make the 
water in which the mirror is suspended 
while getting ready a little wanner 
than the room. Wash with water a 
little colder rather than warmer than 
the bath ; water warmer than hath, or 
mirror will dew it. Dry film by 
pressing several thicknesses of clean 
blotting-paper on it. Don’t let paper 
move while on, then fan the surface, 
and it will be dry in a few minutes. 

I /?t the edge dry before polishing. 
Take out mirror when the bath is clear 
enough for you to see the edge of 
mirror as far as it is in the bath. No 
hurt to the silver if in longer than 
need, except that the silver gets 
whitened by the potash, and takes a 
little more time to polish. On add- 
ing the sugar the mixture begins to 
turn dark, and gets quite inky. As 
soon as the action is over, and silver 
all liberated and divided between the 
dish and the mirror, the bath logins 
to clear, and in time would become 
quile clear. Sometimes it will remain 
dark for a long time ; but the above 
rule is the guide to take it out. For 
polishing, make a pad of wash-leather, 
brush it to remove any lime or grit, 
tie a lump of cotton-wool to form the 
pad, rub over its face the finest jewel- 
ler's rouge, and dust as much as you 
can out again, so that the pad ia merely 
wild while not charged with rouge. 
This will polish very many mirrors 
without recharging with rouge. First 
brush over the surface with a handful 
of clean cotton-wool before polishing, 
as also after. 

There is no difficulty in getting the 
chemical good except the potash ; but 
any chemist can get it for you from 
the makers. It must be pure by 
alochol ; if it turns any colour when 
dissolved it is no good ; if it turns 
pile yellow, ft is useless. The film 
will be thin and rotten, and will most 
likely cojbo qff wipft washing. 
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By just scraping away the pitch at capitate by adding strongest water of 
one spot, and placing the point of a ammonia, and continue to add the am- 
chisel between glass and the wood, monia drop bv drop, stirring the solu- 
and a tap on its end with a hammer, tion with a glass rod, until the brown 
the block will fly off. If the glass is j precipitate u nearly, but not quite, re- 
pitched to the strip of wood itself, dissolved, Filter, and add distilled 
there taiug no block, a tap on the end water to make 12 1 dr. 
of the strip will separate the wood and j Reducing Solutioa— Disaolvein 1 <w. 

the glass. Hnkl the glass on iteedge, distilled or very clean rain water, 12 
and scrape off pitch with a chisel, j gr. potassium and wdium tartrate 
(‘ English Mechanic, ’) j (Rochelle or Seignette salts). Boil in 

(j) Professor Palmieri has devised a ! a flask, and while boiling add 2 gr. 
process for silvering glass by means of crystallised silver nitrate dissolved in 
a reducing action on the salts of silver, 1 dr. water. Continue the boiling 
which b said to have the advantage of 5-6 minutes. Let cool, filter, and add 
producing a very brilliant metallic de- distilled water to make 12 fl. dr. 
posit. When into an ammoniac*] so- To Silver.— For a mirror 1$-1 } in. 
lution of silver nitrate is poured, first diameter, take an ordinary 2 ot. gradu- 
a little caustic potash, and then a few ated glass ; procure a piece of thin 
drops of glycerine, the re 
duclionbeginaatonce ;and 
this action is accelerated 
if ether or alcohol be added 
to the mil lure. A mode- 
rate heat and darkuesa are 
said to increase the brilli- 
ancy of the precipitate, and 
darkness also favours the 
adhesion of the deposit to 
the mirror, 

(i) Solution 1. Silver 
nitrate, 1 oz. ; water, 1 0 oz. 

Solution 2. Caustic potash, 

1 oz.; water, 10 o*. Solu- 
tion 3. Glucose, | oz. ; 
water, lQoz. 

The above quantities are 
those evtioated for 250 
aq. in. of surface. Add 
ammonia to solution No, 1 t&l the tor- 1 wood (cigar box will do) lone enough 
bhlity first produced u jmt cleared, to go acroea the top of it, and through 
Now add No. 2 solution, and again ! the centre of the wood thrust, « 
ammonia to clear ; then • little solu- ' shown in Tig, 41, a wire 74 in* long, 
tion, drop ty drop, till the appear- i After cleansing the glam to be silvered 
ance is decidedly turbid again. Then by immerring it in strong nitric arid, 
add No, 3 solution, and apply to the washing in liquor potasms, and thor- 
clean glass surfaoe. A film was ob* ! oughly rinsing with distilled water, 
tamed in 43 minutes at a temperature with a bit of sealing wax attach one 
of hiPF. The plate of glass was rather aid of the wire to its face, ae in 
luge: 37 to. diameter and 4} in. thick, 41, If the gfew hee had mercurial 
and weighed 4 cwt (A. A. Common.) amalgam on it, it win probably be ne* 

(0 Staring Solution.~ln 1 os. dis- oesairy to dean tim bask with rouge, 
tilled or pure nto water, diceolve 43 On having this surtooe parfectiy, 
gr* QpfaOised silver sitzate. Fro- cheadoally efctt, depsodefc a great 
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measure the success of the opera- The wire and sealing-wax can now he 
tion, ^ removed from the face, and the glass 

Having attached the glass to the cleaned with a little pledget of cotton 
wire, lay the strip across the graduate, and a minute drop of nitric acid, taking 
move the glass disc downwards until great care that theacid does not get to 
it nearly, hut not quite, touches the I the edges or under the varnish. Rinse, 
sides of the graduate all round, taking dry, and the mirror is finished, 
care that its edges shall be as nearly The light reflected from a mirror 
level ai possible. Having ascertained made thus has somewhat of a yellow- 
the height in the graduate at which i*h tinge, but photometric experiments 
the disc should stand, bend or clamp show that 25-30 per cent, more light 
the wire so that it cannot slip. In the is reflected than from the old mercdrial 
ordinary American, graduate, with a mirrors. (Dr. James.) 
mirror Jg in, diameter, this will be at («) large Mirrors for Photography, 
the 6 dr. mark, as nearly as may be. Dissolve 150 gr. silver nitrate in 6 oz. 
Remove the glass and pour into the distilled water, and to this' add am- 
graduate enough of equal quantities of • monk, drop by drop, until the precipi- 
the two solutions to fill the graduate ! Ute at first thrown down is redb solved, 
exactly to the previously ascertained Now, having made a solution of caustic 
level. Stir the solutions so that they potash, in the proportion of 2} oz. to 
will become thoroughly mixed, and re- 50 oz. water, add 15 oz. of this to the 
place the disc to be silvered, taking : above solution of silver; and add un- 
great care that the surface to be ail- j monia as before, until the deep brown 
vered shall come in contact with the | precipitate again thrown down is redis- 
rilvering fluid exactly at all points, ; solved. Now add 29 oz. distilled water, 
The disc should be rinsed carefully after which drop in some solution of 
before replacing, and should be put in silver nitrate^entlystirringall the while 
wliilewet. Great care should be taken with a glass rod, until a precipitate 
that no air-bubble* remain on the sur- , begins to be formed. Previous to the 
face of the solution, or between it and immersion of the glass to be silvered, 
the surface to be silvered. ! dissolve 1 oz. sugar of milk in 10 oz. 

Now set the graduate in the sun for , water. This must be filtered and 
a few minutes, hf the weather be warm, ! kept in a separate bottle, Have ready 
or by the fire, if it be cold, as a tern- j a clean glass vessel of a size sufficient 
perature of UJ°-J3F F. is not condu- ! to contain the glass plate to be silvered; 
cive to the rapiddepoeition of a brilliant, i when every thing is ready, mix together 
nnn, and even film of silver. The the silver solution with that of the 
fluid in the sunlight soon becomes sugar of milk, in the proportion of 10 
^*y black, gradually clearing as the of the former to 1 of the latter. Lower 
Buver-u reduced, until when exhausted the glass down in the solution until it 
^ ■ Perfectly dear, The mirror is a little distance from the bottom, 
* via remorfl d before this point it and allow it to remain there for a period 
reached, « a process of bleaching seta varying from 15 minutes to 4 hours, 
up if left after the fluid is exhausted, according to the thickness of the coat* 
rom20-fl0 minutes, according to the ing of silver desired. After removing 
P°«t7 ^ chemicals, etc., is it from the bath, wash with distilled 

reaumd h. water, ami, when dry, polish by means 

of a soft pad of cotton-velvet chained 
with rouge. An intensely brilliant 
surface may be thus obtained on both 
rides of the glass plate. Make a 3 gr. 
solution of ammonio-nitrate of silver, 
Render it slightly turbid by exoeai of 
rilraraiteato, and then filter it. Jut 


When the mirror is removet 
thebath, it should be carefully 
£»th distilled water from the 
bottle, and laid on its else on b 

K.5“A’. 


•WmT "*7T wm e 

wtw tarnish and allowed 
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before using it, add to each ounce of | to secure adhesion. Lei the whole 
the foregoing solution 2| gr. Rochelle rat until the pitch ii cold, 
salt, immerse the glass as before, and Place the speculum, cemented to 
expose to a subdued light while it re- the circular block, face upwards, on a 
mains in the bath. In about 2 hours level table ; pour on i t a Bmall quantity 
the deposit of silver will be sufficiently of Btrong nitric acid, awl rub it gently 
thick. all over the surfeoe with a brush made 

{•) Specula.— Prepare three stand- by plugging a glass tube with pure 
ard solutions. Solution A— Crystals cotton-wool. Having perfectly cleaned 
of silver nitrate, 90 gr. ; distilled the surface and sidee, wash well with 
water, 4 ox. ; dissolve. Solution B— common water, and finally with dis- 
Potassa, pure by alcohol, 1 ox. ; die- tilled water. Place the speculum, 
tilled water, 25 ox. ; dissolve. Solu- face downwards, in a dish containing 
tkm C— Milk-sugar, in powder, } ox. ; a little rectified sprits of wine, until 
distilled ’ water, 5 ox. Solutions A the silvering fluid is ready, 
and B will keep in stoppered bottles (o) Partially Resilvering Pier Glass, 
for any length of time ; solution C (1) Remove the silvering from the in- 
most be fresh. jured part, clean the glass, form a 

To prepare sufficient for silvering an wall of beeswax round the spot, pour 
8-in. speculum, pour 2 ox. solution A on it some silver nitrate, and precipi- 
into a glass vewel capable of holding late the silver by sugar, or oil of doves 
35 ox. Add, drop by drop, stirring and spirit* of wine. This does not 
all the time with a glass rod, as much leave a white mark round the prepared 
liquid ammonia as is just necessary to place. 

obtain a clear sojution of the grey pre- (2) If the silvering is frosted or 
cipitate first thrown down. Add 4 damp- marked in places, carefully re- 
px. solution B. The brown-black pre- move the silvering from these parts, 
ripitateforn^lmustbejustmlwiiolved squaring it off sharply with strsight- 
by the addition of more ammonia, as edge and keen knife. Lay the glass 
before. Add distilled water, until flat down and pour on a silvering mix- 
the bulk reaches 15 ox., and add, drop ture as given in (a) or (6), letung it 
by drop, some of solution A, until & flow evenly over the bare place, 
grey precipitate, which does not re- (p) Curved Glass.— This is a French 
dissolve after stirring for S minute#, process, used not only ter fiat sur- 
is obtained ; then add 15 ox. more faces, hit also for thoee which are 
distilled water. Set this solution curved, or cut into patterns. Dissolve 
aside to settle. Do not filter, When 600 gr. neutral silver nitrite in 1200 
all is ready for immersing the mirror, gr. distilled water, add 75 drop# of a 
add to the silvering solution 2 oz. solution composed of 25 parts distilled 
solution C, and stir gently and tho* water, 10 ammonia eesqufcarbooate, 
roughly. Solution C may be filtered, ami 10 ammonia, sp. gr. 0*980 ; add 
Procure a circular hock bf wood, 2 also SO gr, ammonia, same sp. gr., mid 
in. thick, and 2 in. leas in diameter 1800 gr. Alcohol, sp. gr. 0*86. When 
than the speculum. Into this should clear, the liquor is decanted or filtered, 
be screwed three eye-pins, at equal and miiture of equal parts akiohol and 
distances. To these pins fasten stout ofl of cats* is added to the itorer solu- 
whipcord, making a secure loop at the tkm in the proportion of 1 of the oil 
top. Melt some pitch in any conve- of curia to 16 of the store solution ; 
nient teasel, and, haring placed ths the mixture is agitated and left to 
wooden block, teee upwards, on a level settle, then filtered. Before pouring 
table, pour on it the fluid pitch, and upon the glam surteee. or into the 
on tba pitch place the back of tie glad vessel to be sftrerea, the solution 
iwe^iBa, haring pwriouslytomstened is mixed with l-7lth itl bulk of 
“ with a tittle spirits of turpentine, essence of cions, 1 prtfltef#**, 
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3 part* alcohol. The glasa ia thoroughly 
cleaned, and the silver solution in ap- 
plied and warmed to 100° F. for about 
3 hours ; the liquid is poured off, and 
the diver deposit is washed, dried, and 
varnished. 

(q) Watch Glass. -Taie a solution 
of silver nitrate in a watch glass (1 gr. 
of the salt to 80 c.c. water), add very 
dilute ammonia, drop by drop, until 
the precipitate formed is partially dis- 
solved. Add a drop of a solution of 
sodium and hydrogen tartrate. The 
liquid will turn black and the silver 
will be deposited on the watch glass, 
forming* brilliant mirror-like coating. 


a paper or glass funnel reaching almost 
to the bottom of the globe, to prevent 
it splashing the sides ; the globe should 
be turned every way very slowly , to 
fasten the silvering. 

(2) Make an alloy of 3 oz, lead, 2 
oz. tin, and 5 oz. bismuth ; put a por- 
tion of this alloy into the globe, and 
expose it to a gentle heat until the 
compound is melted ; it melts at 197° 
| K. ; then by turning the globe slowly 
I round an equal coating may be laid os, 
which, when cold, hardens and firmly 
| adheres. This is one of the cheapest 
! and most durable methods of silvering 
I glass globes internally. 



The watch glass should be embedded 
in some sand, and the sand gently 

(r) Glass Globes.— (1) Me J or. 
clean lead, and melt it with an equal 
weight of pure tin ; then immediately 
add \ oz. bismuth, and carefully skim 
off the dross ; remove the alloy from 
the fire, and before it grows cold add 
5 oz. mercury, and stir the whole 
well together; then put the fluid 
amalgam into a dean glass, and it » 
fit for use. When this amalgam is 
nwdforsilvtfmg, let ifcbe first strained 
through a linen rag ; then gently pour 
some ounces thereof into the globe Jn> 
toKkdtobe silvered j the alloy should 
poured mto the globe If torn* <4 


(3) Silver nitrate, 1 oz. ; distilled 
water, 1 pint ; strong liquor ammonia, 
gufficieDt quantity, added very gradu- 
ally, to first precipitate and then re- 
dissolve the silver; then add honey, 

$ oz. Put sufficient quantity of this 
solution in the globe, and then place 
the globe in a saucepan of water ; boi . 
it for 10-30 minutes, occasionally re- 
moving it to see the effect. 

(i) A Table for PlaU-Glm Silver* 
inij—' The divering ot large mirrors or 
plate-glass is done on a moderately 
hot t*bk, the hotter the table the 
the silver will be deposited. 
42 shows such a table, Tha 
of toe table may be described ae 
ibc-lined trough cr tank 



164 


Mirsors-Modelling. 


covered on top with slabs of slate, t 
1 in. board is used for the body of the i 
table, 1J in. slate for the top. The j 
illustration shows a piece of slate re- 
moved. The slate is bedded on with 
red-lead and varnish to make it steam- 
tight. The riate top, when about to 
be used, has a blanket or felt cover, 
wetted with water before the heat is 
turned on. At one end of the body 
is the steam -pipe and valve, and the 
steam is turned on yery gradually when 
first heating up. At the other end of 
the body is an outlet, and the steam- 
valve must be regulated so that while 
sufficient steam enters for the purpose 
very little is wasted by escaping from 
the outlet. This outlet also discharge# 
condense water and prevents steam 
pressure lifting the slates. The sil- 
vering process is to have the glass 
chemically clean and while still wet 
from the washing place it on the hot 
table, and at once pour over it a solu- 
tion of gelatine or other mordant. 1 
Before this is dry cover the surface 
with the nitrate of silver solution and 
let it remain ten minutes. Then wipe 
over with a leather squeegee and apply 
the silver solution again. Complete 
by wiping again with the squeegee. 


Modelling 

IN CLAY AND WAX, AND CAST- 
ING IN PLASTER. 

* <&€ dm Plaster and Plaster- 

WORK, ETC.) 

Modelling in Borne plastic material is 
the first step in learning to execute 
work in more solid materials, such as 
wood and stone. With a plastic sub- 
stance, Buch as clay, it iB possible to 
correct errors and introduce improve- 
ments while the design is in course of 
development, and various idea# can be 
worked out easily and rapidly in a 
preliminary manner which will indi- 
cate very faithfully what the effect 
would in wood or marble, papier 
rnschtf or leather. Moreover, when 
proper clay is used, the model itself 
may l)e baked and rendered perma- 
nent. 

The Workahop.— The room or 
workshop where modelling is to be 
carried on should be reserved for that 
pur]x»e, or a portion of a room may 
l)e so used. The floor should either be 
bare l wards or covered with oil-cloth. 
U nder a window should stand a firm 
tabic, with the light falling on it either 
in front or on the left aide. This table 
i will be surmounted by a state or stone 



slab, or by a wooden stead ® 
the clay is manipulated. A tjjh ! * 
preferable to wood, as being uodfef d 
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When a wooden stand is used, it may rough state, and must undergo a re* 
tak^ the form shown in Fig. 43. fining process before application. 

This is made of ordinary deal, the sides This refining process consists in very 
being well clamped to insure rigidity, carefully cutting the mass up by means 
and a couple of coats of paint or var* of wires fitted in handles, which will 
tiish being applied all over as a preser- reveal the presence of any coarse or 
vative. The working face a will be gritty particles. Or it may be sub- 
much improved by laying a piece of jected to a thorough beating with an 
school-slate over it. The dimensions iron bar, all foreign matters being 
of « must in some measure depend on picked out as discovered. This must 
the work in hand, but about 2 ft. be followed by a kneading process, 
from side to side, and ft. from top whereby its consistence is rendered 
to bottom edge are average figures, suitable and homogeneous. Suitability 
The height above the floor should be in this case means somewhat softer 
such that the work to be modelled than putty, so that it can be freely 
comes level with the workman's face, and readily worked and formed by the 
standing. A handy accessory to the fingers. If it becomes too soft, this 
modelling stand is a miniature turn- can be remedied by leaving it open to 
table carrying the slate ; a piece of the air for a while, when it soon loees 
board with a pin attached to the back part of its moisture ; if too dry, it 
fitting into the hole in a will answer must be broken up in water and re* 
the purpose, and greatly facilitates kneaded, unless adding a little water 
getting at all sides of the object under and folding a wet cloth round it will 
the treatment : but it has this disad- suffice, as it sometimes does. The ad- 
vantage, that a certain degree of in* ditiouof a little fine sand well incorpo* 
stability is intixxiuced ; slate on the rated with the mass facilitates the 
modelling stand may be replaced by working, especially in large objects, 
covering the latter with sheet lead or Having worked the clay into good 
zinc, anylh : ng in fact which will not condition, the next thing is to keep it 
absorb moisture. so, which simply means preventing it 

Material,— {a) Pottery clay. — from drying. Nothing answers the 
Many workmen employ ordinary blue purpose better than a glazed earthen- 
clay such aa is used for making ear then- ware pan of a capacity of 6-7 gal., 
ware, and commonly known as kaolin, which can be furnished with a wooden 
Tins may be purchased at the places cover, and at the bottom of which a 
where it is dug, in Dorset, Devon, little water is put. Here the clay 
Cornwall, etc., or from potters in any will remain soft for many weeks, 
part of the kingdom. In Urge quan* Kven when not in use, clay should 
titles it costs about 8l. a ton ; in lesser never be allowed to get quite dry, 
parcels about 4-fii. a cwt., and in still but ala-ays put in the pan with water 
smaller about a Id. a lb. But not less and worked up. The more it is used 
than a i cwt. is of any service, as its the better it becomes, getting seasoned 
weight is disproportionately greater as it were. As soon as a model is done 
than its bulk, la quality it should be with, it should be broken down into 
43 as possible, not gritty, and walnut-sized pieces, very carefully ex- 
^pable of being freely worked, dolour amined for possible impurities, and put 
M no guide, being due to the presence to soak at once. The same rulee as to 
P r absence of a small proportion of moisture hold good in the unfinished 
IK Jb varying accordingly from a or finished model as in the original 
reddish-brown to a pale-grey tint, clay. Without application of moisture 
hen purchased from dealers at about the clay will quickly dry, the sequel 
*■ a cwt. it should be in a fit state to which is shrinkage and cracks. 
r > tot when bought at the pit The remedy is to occasionally sprinkle 
- roni •“ potter it will be in the the model with water from a brush oc 
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spray-bottle while at work on it, and 
to always keep it eurrounded by a 
moist envelope when not at work on 
it. This envelope usually takes the 
form of calico next the model, and 
coarser more absorbent cloths outside ; 
and when it is desirable not to allow 
contact between the envelope and the 
model, the latte* is protected bv a 
slight wooden framework, or by insert- 
ing little sticks into the model where 
they can do no harm, and holding the 
cloths off by their projecting etuis. 
As an extra precaution, a waterproof 
material may form an outside covering, 
as it will more effectually prevent 
evaporation. Changes of temperature 
gheiilJ be guarded against, and especi- 
ally extremes, whether of heat or cold. 

(5) Pipeclay.— Much the same con- 
ditions apply to pipe-clay as to china 
clay. It may be obtained of plasterers 
and pipemakers, the latter being less 
likely to contain fragments of plaster 
of Paris, for which it must be carefully 
examined. 

The Tools.— The tools required 
are of the simplest description, and may 
all be made at home, or purchased 
from edge-tool dealers. Those made 
from any hard close-grained wood such 
as pear, are just as good as more expen- 
sive articles in bone or ivory. Fig. 
44 is a chisel-shaped tool with a bent 
point ; Fig. 45, a flat blade with one 
edge smooth and the other serrated ; 
Fig. 46, a double spoon-shaped or 
bent spatula; Fig. 47, a combined 
sword-blade and pointed spoon ; Fig. 
48, an oblique chisel edge and 
sharply curved spoon bowl ; Fig. 49, 
fiat bowls for roughing out ; Fig. 50, 
a combined bent point and toothed 
blade; Fig, 51, a wire tool ; Tig, 52, 
& toothed rake of brass wire, which may 
be in several sizes, from £ in. to 3 in. 
across the edge a ; Fig. b6 a handled 
blade of flattened brass wire, All the 
wooden tool* can be easily cut out of 
p«rwood with a pocket knife, and 
finished with s rasp and fine sand- 
paper. They are mainly destined to 
replace the modeller’s thumb where 
that cannot be used, and the chief 


thing to guard against is the occur* 
rence of points or sharp edges, A few 
old pieces of pearwood at hand will 
al ways enable the modeller to cut a new 
tool for any particular piece of work in 
hand. The simplest is the best. 
Other necessaries will be a serrated 
straight-edge about 18 in. long for 
smoothing backgrounds, a fine sponge, 
a plummet, a pair of callipers which 
will embrace the shoulders, and a pair 
of compasses. 

Metnod of Operation.— Select 
a very simple image ou which to try 
your prentice hand. Place it at a con- 
venient height level with the model- 
ling table. Prepare a foundation of 
the necessary thickness, taking great 
care to work it into a uniform and 
coherent mass. Level it true with the 
straight-edge, and place temporary 
strips of wood at the tides, a a a guide. 
From the mass carve away very gradu- 
ally, by a scraping motion, from the 
necessary parts so as to create a broad 
general resemblance to the selected 
object, always avoiding taking away 
too much, and frequently checking 
dimensions by the compasses and 
callipers. It will only be after some 
practice that the eye will be able to 
grasp the essential features, and de- 
tailed work should not be attempted 
till success attends the efforts made in 
bolder subjects. The most important 
point is to ho work that the whole 
operation stall consist in cutting away, 
and avoid having to build up. Added 
portions will rarely hav* exactly the 
same consistence m the body, ami un- 
ices very carefully attached will be 
insecure. Solid objects, such a» 
animal images, busts, etc., will be the 
easiest to commence on. ' Foliage and 
articles of fine texture era much more 
difficult to imitate. 

The first step in laying the founda- 
tion is to accurately sketch the outline 
of the proposed object ou (be model- 
ling board, by means of pencil or 
crayon, Commence with diy that is 
fully soft, and always avoid reaming 
it too long in the hand, aa it thereby 
soon dries and bib its coheaion. 
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lloDEttDfG : Wax, Plaster Casting. 


Work the clay into little rolls and lay 
it on by holding the roll in one hand 
and pressing the clay into place with 
the other. The chisel -shaped tool is 
employed to keep the clay correctly to 
the pattern, and the greatest care must 
be exercised to press it perfectly down 
and prevent any air bubbles or other 
impediments to absolute adhesion be- 
tween clay^nd board. The founda- 
tion must be finished all over before 
any building up is attempted. This 
refers, of course, to flat work, such as 
panels, which are afterwards to be 
copied in wood. When making addi- 
tions, it is very essential that both 
surfaces to be joined should be some- 
what softer than the bulk. 

Wax Modelling is better adapted 
for small object*. The material con- 
sists of wax slightly coloured by the 
addition of a pigment and somewhat 
softened by a solvent. A good recipe 
is said to be ; 200 parts clear wax, 
26 Venice turpentine, 13 lard, and 
115 precipitated bole, mixed ami well 
kneaded in water. But many prefer 
to purchase prepared wax from an 
artists’ colourman. The tools used 
are the same as for clay, but smaller, 
blunter, and generally of bone. The 
operation consists in building up rather 
than cutting down ; and the chief pre- 
caution is to keep the tool moistened 
with water to prevent adhesion. Con- 
siderable practice with clay is a good 
preliminaiy to trying wax. 

Plaster Casting.— (1) The model 
(of clay or otherwise) is first covered 
with a layer of good plaster -of-Parn 
'[fixed, or “gauged," as plasterers call 
it, to the consistence of batter, and 
coloured with a little red or yellow 
whre. This layer should average 
about J in. thick. It is beat applied 
with the pewter or metal spoon used 
uj mix the plaster with. The plaster 
J mixed in a basin half full of water, 
into which it is sprinkled by the hand, 
48 oatmeal in sprinkled in po k in g stir- 
about ; when the plaster reaches the 
surface of the water, it is about suffi- 
cient, but experience soon teaches the 
nght proportion. .The mixed piaster 


can be jerked by a dexterous twist of 
the spoon into the deep undercut 
places, and care must be taken not to 
inclose bubbles of air. A practical 
moulder would place the clay slab in 
a vertical position, as he would see the 
process of his work better. A large 
model would require several mixings 
of plaster, as when the plaster begins 
to Bet or harden, it is useless for 
moulding. When the first coloured 
coat of plaster is hardened, a wash of 
clay-water should be applied nearly all 
over it, and the second coating, which 
may be of coarser etuflT, put on to the 
thickness of about 1 in. If the mould 
is very large, some stripe of iron nail 
rod, J in. square, may be imbedded in 
- the back of the mould to prevent warp- 
ing, When the mould is set hard, it 
must be turned over and the day 
picked out. If the work has been 
modelled on a board or slate, or best 
of all, on a plaster slab, it may be 
necessary to pass a wire between the 
day and the board to separate them. 
When the mould lias been well cleaned 
and washed with a soft brush, it should 
be soaked in a tub of water until quite 
saturated through and thro ugh, drained, 
but not wiped, and a sufficient quantity 
of superfine plaster, carefully mixed, 
poured into it, and, by moving the 
mould about, carefully distributed all 
over. This may be backed with coarser 
plaster, and strengthened with iron 
rods, which in this case should be 
painted or coated with a varnish of rosin 
and tallow. When the cast is set hard, 
the most difficult part, called “ knock- 
ing out," begins. A light mallet and 
a carpenters' firmer chisel, by a few 
dexterous strokes applied upon the 
edge, will separate the coarse outer 
hacking of the mould, prevented from 
the wash of clay water from adhering 
to the first coloured layer. The cast 
should then be placed upon a soft 
elastic bed— an empty sack folded is as 
good Many-and by gentle tope, hold- 
ing the chisel perpendicularly or nearly 
so, to the face of the work, the coloured 
plaster may be snapped off, sometimes 
in luge, sometimes is minute pieces, 
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the colour preventing the operator being taken to grease or 00 the skis 
chipping away the best part of hia well. The outride of the moulds may 
Work, which may happen when mould be deeply scored before the plaster 
and cast are of one oolour. A cliisel sets, so as to break off in convenient 
1 in, or more broad may be used for pieces ftr putting together again, 
the first rough work ; smaller will be Plaster Casts from. Lift*— (a) In 
required for more delicate work. taking the cast of the faoe of a living 
A figure in the round may be subject (or victim), he or she should 
moulded by the same process, but the bo placed sitting in a chair m if about 
mould must be in two parts. A strip to be shaved ; the skin carefully 
of clay 1 in, or so wide must be fixed greased, the hair and eyebrows 
all round the clay figure, to be removed smoothed down with clay or soft soap 
when the first half of the mould is and superfine plaster, slightly coloured 
done. The edge of the first half must with ochre, mixed in warm water, 
have sunk holes, made by any conve- dexterously splashed over the face 
nicnt steel modelling tool to insure with a silver spoon, care being taken 
the fitting of the two halves of the to leave the nostrils free. The mould 
mould. Projecting limba must be cut j should not be quite \ in. thick, and 
off with a fine wire and cast separately, may bo broken off in two or three 
If an iron support enters the back of pieces, which can be afterwards 
the model, a little clay must be put joined. 

round it, close to the model to enable ( b ) One of the chief difficulties in 

the iron to be drawn through the making a plaster cast from life lies in 
mould and the hole in the mould the fact that it must be done quickly, 
stopped un.with plaster. The two The first tiling to be done is to well 
parts cartftfly saturated and bound oil the akin to prevent the plaster 
together, msy beabout half-filled with adhering to it. Whatever hair has to 
well-mixed ilaperfine plaster, u thick be covered can be smoothed down with 
as cream, which, by carefully turning butter or margarine, rather thickly 
and inclining the mould, can be made ■ applied, 
to cover the whole of the mould, i In dealing with the face it is neces- 
leaving a large hollow to be filled with nary, of course, that the mouth and 
a oarser plaster, in which a painted eyes be cl«ed, while the nostril* arc 
iron rod may be inserted. Good plaster stopped with wax through which two 
smells sweet, sets in 10-20 minutes as quills are iuserted to admit of breath- 
hard and as crisp as loaf sugar. Bad ing. If an arm is to be modelled, 
plaster amelia of sulphur, and never then, as the weight of plaster may be 
sets haid. Beginners must make sure considerable, it had beat be supported 
of their materials, and even then try at both wrist and elbow. Thu will 
their hands on unimportant work. prevent involuntary or muscular move* 

Small rdieft may be moulded in war. meats, the latter bring brought about 
A border of clay or strips of wood a : by the added load of plaster. Any 
little higher than the highest part of j such movement produces bad results 
the model must be fixed all round, and j by causing the plaster to slipi and 


ting the work done quickly, 

A* s rule the plaster sets quickly 
enough for all mdinanr purposes, but 
the setting can he made faster by the 
addition of powdered alum to the 
plaster. Ordinary alt willilsodo, but 
it has the fault of mating the ptoter 
more adhesive. This can, howarer be 
overcome by using more ofl or grease, 


tallow added poured over the clay. 
When the wax is cold, and the day 
well wished out, superfine plaster can 
be poured in as into a plaster mould. 
The wax is afterwards melted off or 
softened before a fire and peeled off, to 
serve again as often as you please, 
Hands and arms, and legs and feet, 
cm bp;* ally moulded in plaster, care 
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bet this remedy has a tendency to 
spoil the natural surface effect that can 
otherwise be obtained. 

A little thought should be given, 
before commencing work, as to the 
number and shape of pieces the plaster 
shell should be divided into when re- 
moving it from the human model. 
The reason for this is that the plaster 
should be taken off as quickly as possi- 
ble when it is set, without the delay 
of considering how bast it should be 
divided up. The common practice is 
to use a wax thread for cutting, but as 
the plaster shell cannot be made very 
thick, breakages frequently occur, and 
much skill is necessary in putting to- 
gether the pieces of the mould in 
order to get a cast from them. 

The interior surface of the mould is 
coated with shellac to render it leas 
absorptive, and must be freshly oiled 
before using. It is useful in addition 
to mix a little colour in the plaster 
that is prepared for the cast, bo that I 
if even a trace of it adhefta to the j 
inside of the mould it will be detected, 
in which caar it is to be carefully re- 
moved with a sharp pen-knife blade, j 
and adjusted in its proper place on the j 
cast ; for, as before said, the special 
beauty of a cast from life is in its 
natural surface, A little powdered j 
yellow or red ochre will give a nice j 
tint to the plaster. It is important j 
that the plaster be wail mixed, and 
much depends on quickness. Plenty 
of plaster should be in readiness, and 
it should be mixed as thick as the 
water will hold, leaving about an inch 
of water at the top of the pail. 

(2) 7b Prepare pltuUr-of-Parii.— 
Immerse the unburnt gypsum for 15 
minutes in water contsunmg 8-10 per 
cent, of- sulphuric acid, and then oal* 
cme it. Prepared in this way it sets 
slowly, but makes excellent casts, 
which an perfectly white instead of 
the usual greyish tmt. 

(3) TrwJpartnt Gut*, —Beautiful 
^mi-transparent oasts of fancy articles 
®»y be taken is a compound of 2 
parts unbaked gypsum, 1 of bleached 
kfcwu, and 1 or paraffin, XUa be- 


comes plastic at 120° F., and is quite 
tough. 

(4) To Toughen Cast*.— Immerse in 
a hot solution of glue long enough for 
the mass to be well saturated. They 
will bear a nail driven in without 
cracking, 

(5) Mending Models. — Sandarach 
varnish is the best material. Satu- 
rate the broken surfaces thoroughly, 
press them well together, and allow 
them to dry. 

(6) Piaster Moulds.— Glycerine is 
said to be a good coating for the in- 
terior, but practical plaster moulders 
still u*e, as of old, a mixture of lard 
and oil. 

(7) JQA Small Models.—- For making 
small models in plaster, gelatine is 
generally used. Good glue, mixed 
with treacle or glycerine, answers 
every purpose. The composition that 
the “ chroraograph ” is made of will 
answer very well. The model is im- 
mersed in it, and, when cool, a cut is 
made with a sharp knife, and the 
elastic nature of the composition allows 
the model to be taken out. The mould 
should be greased before the plaster is 
poured in ; when set, it is extracted 
in the same manner as the original 
model. Large figures are poured in 
plaster moulds ; these are made in 
pieces, which are fitted together with 
wooden pegs. The peg is inserted in 
one piece before the planter sets. This 
piece is trimmed off, in order to pre- 
vent the wet plaster adhering to the 
next piece; the latter should be 
greased with lard ; the whole of the 
mould is thus built up of pieces. In 
pouring the model, pieces of wood or 
wire should be placed in the legs or 
arms to strengthen them. To cart 
brass in plaster, the mould should be 
previously made hot, which might be 
fatal to the stability of the plaster. 

(8) To make casts or moulds of 
plaster-of-Paris from metal types, 
without air-bubbles or “ picks, 1 use 
the finest and ptfreet plaster-of-Faris 
obtainable. When filling a mould, 
learn to beat up the requisitequintity 
of cream quickly, and with on to 
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avoid mak mg it too thick . In pouring 
this in, use a good camels’ hair brush 
to displace air-bubbles ; » mere sur- 
face cover of this thin cream is all 
that is requisite. While doing this, 
have ready the thicker plaster, of the 
consistence of light syrup, and fill up 
the mould at once. In about 20 
minutes you can opeu the mould, if 
your plaster is pure and has been pro- 
parly mixed. If you do not put too 
much oil on the type, and have used 
your brush properly, you will find 
clear, sharp moulds. 

(9) Metal may t>3 cast in moulds 
made of plaster-of- Parisand talc mixed ; 
or of pounded pumice and plaster-of. 
Paris in equal quantities, mixed with 
washed clay in the same proportion. 
The mould must be heated very hot 
when used, if the cast is to be made 
of copper or brass, but a less degree 
of heat will serve for lead ami tin. 
You may safely use plaster for zinc 
castings, taking the precaution of 
thoroughly drying the parts of the 
mould, e.g. in the kitchen-range oven ; 
care, however, must be taken not to 
use too much heat, or the plaster will 
tie burned— just as much as ia un- 
pleasantly hot to the hand. The zinc 
should not lie hotter than will give it 
sufficient fluidity for pouring, In this 
way 4 or L> good castings may be taken, 
after wliich the mould gets cracked 
and scales on the surface ; this spoils 
it for fine work, but Li of little con* 
sequence for battery zincs. 

(10) Carved Objects. — In many 
cases it is advisable to preserve copies 
of small carved objects for future use, 
and this is easily done by taking a 
plaster cast of the work. To take an 
impression of the object of which a 
cast is desired, a substance known as 
squeeze-wax is used, and this is made 
of the following ingredients, viz, : 
2 lb, flour, } lb. best beeswax, 4 lb. 
linseed-oil, and a small quantity of 
rouge; these shoukl be thoroughly 
ubxed together, anfftben exposed to 
the air. Should the squeeze-wax be- 
come hard at any time, it may easily 
be softened by slightly warming and 


well kneading. In taking a oast, the 
wax should be well pressed into every 
portion of the work and theo gently 
withdrawn, the mould thus formed 
being filled with plaater-of-Para, the 
plaster having been mixed with water 
until it is of the consistence of cream. 
After standing for a few hours the 
squeeze- wax can be taken off, leaving 
a copy of the carving in plaster. Care 
should be taken to obtain the plaster 
fresh, as after being exposed to the 
air it loses some of its properties, and 
| does not harden well. These remarks 
| on taking plaster-casts apply only to 
: small objects that are not deeply 
! uudercut ; larger casts, and casts of 
| subjects carved on more than one 
side, are taken in sections. 

(11) Anatomical Specimen*— Pre- 
pare the specimen by making it as 
clean as possible ; place on oiled paper, 

! in a position that will show it to ad- 
j vantage. Soft projections may be 
j held in position with threads suspended 
from a frame or from a heavy cord 
stretched across the room. Paraffin 
| melted one water bath ia painted over 
; the preparation with a soft brush, the 
I first layer being put on with single 
and quick strokes, that the rapid 
| cooling of the paraffin may not cause 
the brush to adhere to the preparation, 
! thus drawing the soft tissues out of 
I place, until the mould is formed about 
| in. thick ; all undercuts must be 
well filled. When the atould is hard 
I it can be readily separated from the 
preparation ; it is then well washed 
j with cold water. Stir fine dental 
plaster into cold water to consistence 
I of cream, pour into the mould and 
' out again several times, so that there 
| will be no air bubbles on the surface, 

\ then fill the mould and let it stand 
until bard. Place the whole in a 
vessel containing boiling water until 
the paraffin is all melted ; wash with 
clean boiling water. Whim the cost 
is thoroughly dry, it may be painted 
with oil coWs by coating it first 
with shellac wnisb. Guts of any 
port of the body may be mode from 
a tiring subjeot, if the parti an not 
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too sensitive to bear tbe beat of the 
paraffin, which varies from 104° F. to ' 
140° F. | 

(12) Natural Object s. — Taking , 
piaster caste of natural objects is thus ) 
explained by Prof, Boyd Dawkins : i 
The material of the mould is artists’ 
modelling to, which is a composition 
akin to that used by dentists ; and as 
it become* soft and plastic by the 
application of heat, though in a cold 
state it is perfectly rigid, it may be 
applied to the most delicate object 
without injury. As it takes the most ; 
minute markings and striationa of the 
original to which it is applied, the 
microaoopic structure of the surface j 
of the original is faithfully reproduced 
in the cast. The method is Jriefly 
this : Cover the object to be cast with ; 
a thin powder of steatite or French 
chalk, which prevents the adhesion of 
the wax. After the wax has become 
soft, either from immersion in .warm 
water or from exposure to the direct 
heat of the fire, apply it to the original, j 
being careful to press it into the little 
cavities, Theo carefully cut off the 
edges of the wax all round, if the 
undercutting of the object necessitates j 
the mould being in two or more pieces, 
and let the wax cool with the object 
in it, until it is sufficiently hard to 
bear repetition of the operation on the 
uncovered portion of the object. The 
steatite prevents tbe oue piece of the 
mould sticking to the other. The 
original ought to be taken out of tbe 
mould before the latter becomes per- 
fectly cold and rigid, or it will be very ! 
difficult to extract. Next pour in ! 
plaster-of-Paris, after baring wetted 
the mould to prevent bubbles of air 
lurking in the small interstice* ; and 
if the mould be in two pieces, it is gene- 
rally convenient to fill them with 
plwter separately before putting them 1 
together. Dry tbe plaster caste either I 
wholly or partially. Paint the caste 
w water-eofoora, which must be fainter 
than the hue* of thectiginal, because , 
tbs nert irooMi adds to their inten- 
Jy» delicate shades of oolour in 
«» «#>**« HwMtBtUwt 


by the different Quantity of the same 
colour which is taken up by the differ- 
ent textures of the cast. After drying 
the cast, steep it in hard paraffin : 
ordinary paraffin candles will serve the 
purpose. Cool, and* hand-polish the 
cast with steatite, 

(13) Photographic Platter Caxtt. — 
The following method of taking plaster 
casts by means of photography origi- 
nated with Fink, 

An ordinary piece of patent ^plate- 
glass, which should measure 2 or 3 in. 
each way bigger that the original, is 
coated in the dark-room with a mixture 
made up of the following solution : In 
15 oz. water is dissolved 1 oz. potash 
bichromate, the former being warmed 
gently, and then gradually 2 oz. gela- 
tine are added. Ab soon as the tetter 
lias dissolved, and the solution has 
about reached the simmering point, it 
should be filtered though fine linen 
into a glass beaker, and then poured 
upon the glass plate Above referred to. 
The gelatine solution is poured upon 
the centre of the plate, and then drawn 
towards the margins by means of a fine 
brush. It is applied again and again 
until the thickness amounts to about 
}$ line. As plates prepared in this 
way require 2 to 3 days to dry, it is 
well to prepare a good many at one 
time, and to place them when dry in 
a box well screened from the light. 
The sensitiveness of the plates has not 
been found to suffer, even after pre- 
servation for a period of 6 weeks. 

When a suitable negative has been 
obtained of the object, and, further- 
more, a diapositive from the negative, 
the prepared plate is placed, face down- 
wards, against the collodion side of the 
cliche in the printing-frame, and 
printed in diffused daylight for a period 
varying from 10 to 40 minute*. The 
plate is then taken out of theprinting- 
frame (in the dark room), put into a 
dish, and poured over with lukewarm 
water until the rejkf is fully developed. 
The plate is the* dried ty means of 
filter-paper, and oottod with glycerine 
(any superfluity of this substance being 
ajso removed with filter-paper), a flm) 
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and large badger brush being employed 
for tbe purpose. 

The plate, which has hitherto been 
manipulated in the dark, may, after 
the development of the relief, be 
further manipulated in daylight, and 
the plaster cast proceeded with in an 
ordinary workroom. The manner of 
making the cast is as follows : In a 
couple of evaporating dishes, some 
alabaster gypsum is put, and two mix- 
tures are made with ordinary spring 
watef, one having the consistence of 
oil, and the other tliat of tltick creaai. 
The gelatine mould is taken in one 
hand and a little of tbe thinner plaster 
liquid is poured upon it, the mould 
bang at the game time tapped with the 
open hand from the bottom, in order 
that no air-bubbles be formal. After 
this the plate is placed horizontally 
upon a table, and the thicker paste is 
poured on, making a film | to £ in. 
high. This latter, after it has stood 
for 15-18 hourB, is carefully separated ; 
at the edge with a knife, and by em- j 
ploying a 1 ittle force the cast is removed : 
from the mould. This plaster cast 
may be employed for many purposes, 
and will serve for taking a casting 
from, with a metal fusible at a low 
temperature. With amateurs and 
photographers, such a proceeding is, 
however, difficult, and if a metallic 
cast is required it is best to send the 
plaster one to a type-foundry or similar 
establishment. Retouching may be 
done if necessary with a needle upon 
the plaster cast. There is not so much 
difficulty in taking metallic casts from 
the plaster moulds. It is only neces- 
sary to thoroughly hake the casts, and 
while still warm brush over with a 
little wax. (‘ Eng, Mach.*) 

(U)Cutifai ennk WM-k 
prize offered by tbe Prussian Minister 
ofCommerceand Industry forametbod 
of preparing plaster casts that permit 
of Wig washed was conferred upon 
Dr. W. Rearig, of Darmstadt From 
Dr, Reung'i essay ba the subject the 
following print* are abstracted 

Is preparing these cast* it is not 
wty deri&i* to obtain a surface which 


should ndt wash away, but also to in- 
clude a simple process for preventing 
dust entering the pores, and render 
them more easily cleansed. Laborious 
experiments showed that the only prac- 
tical method of accomplishing this and 
retaining the sharpness of outline was 
to convert the lime sulphate into (1) 
baryta sulphate and caustic or car- 
bonate of lime, or (2) into lime silicate 
by means of potash silicate. Object* 
treated in this way are not affected by 
hot water or hot wap solutioiis, but 
from the method of preparation, they 
remain porous, catch dust, etc,, and 
when first put into water eagerly ab- 
sorb all the impurities. To avoid this 
evil, subsequently coat the article*, 
now rendered waterproof, with an 
alcoholic soap solution, which pene- 
trates more easily, deeper, and more 
freely into the pores than an aqueous 
solution. After the alcoholevaporatei, 
a layer of soap remains, which fills the 
poren, and wlren washed it is con- 
verted into a sud which removes 
the dust without allowing it to pene- 
trate. 

(a) Process with Baryta Water.— 
This is the simplest, easiest, and cheap- 
est method. It depends upon the fact 
that gypsum, or lime sulphate, is con- 
verted by baryta water into baryta 
sulphate (which is totally insoluble), 
and caustic lime, which tatter is con- 
verted by contact with the air into 
lime carbonate. The practical method 
of carrying this out is as follows : A 
targe zinc vessel is required with a 
tight-fitting cover. In each Teasel is 
a grating made of strip* of rise, resting 
on feet J J in. high. This vessel is J 
filled with soft Water at 64° to 77° F. 
(12° to 25°C.\ and to every 2ffgal. 
of water is added 8 lb, fused or 14 lb. 
crystallised pure hydmtod barium 
oxide, also 0*6 lb. lime previously 
staked in water. Tbe •dottc* stands 
about 4° Beck (1'0241 »p, gf.). As 
soon a* the baryta water get* clear, it 
is ready to receive the oa»ta. They an 
wrapped In suitable places with cords, 
and after reoynr h|^ sottBtfrBn the 
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u possible, hoe first, and then allowed 
to net upon the grating. 

Hollow caste are first saturated by 
rapid motions, then filled with the 
solution and suspended in the bath 
with the open part upwards. After 
the cords are all secured above the sur- 
face of the liquid, the sine vessel is 
covered. The caste are left in it for 
1 to 10 or more days, according to the 
thickness of the wateaproof strata 
required. After taking off the cover 
and removing the scum, the plaster 
casts are drawn up by the strings, 
rinsed off with lime-water, allowed to 
drain, carefully wiped with white cotton 
or linen rags, and left to dry, without 
being touched by the hands, in a warm 
place free from dust. The same solu- 
tion which has been used once can be 
employed again by adding a little more 
baryta and lime. 

Of course this process can only be 
applied to casta frwfrom dust, smoke, 
dirt, coloured particles of water, roein, 
varnish, soap, animal glue from the 
moulds, or sweat from the hands. To 
prevent the casts getting dust upon 
them, they should be wrapped in paper 
when taken from the mould, and dried 
by artificial heat below 212° F. (100° 
C,). Jf, in spite of every precaution, 
the casts when finished show single 
yellow spots, the litter can be removed 
m this manner : The perfectly dry, j 
barytatedoaata, saturated with carbonic i 
acid, are painted over with water and 
oil of turpentine, then put in a glass 
case and expoeed to the direct rays of 
the sun. 

(6) Process with Silicate of Potash 
Solution.— This depends upon the con- 
yenrion of the lime sulphate into lime 
tiHcate, in extremely hard, durable, 
insoluble compound, and is accom- 
plished by the use of a dilute solution 
of Potash silicate arm tAi’ninir fn* nnturii 


Jf P rfl pw this eolation, first make a 
10 per oral eolation of caustic potash 
“i wtar, heat to boiling in a suitable 
then add pure silicic add 
(free fr»a iron) as long as it continues 

££**.**■*» to «u 


highly-silicated potash and alumina. 
It is left in well-stoppered glass vessels 
to settle. Just before using, it is well 
to throw in a few tats of pure potash, 
or to add 1 or 2 percent, of the potash 
solution. If the plaster articles are 
very bulky, this solution can be diluted 
to with pure water. 

The casta are silicated by dipping 
them (cold) for a few minutes into the 
solution, or applying the solution by 
means of a well-cleaned spongq, or 
throwing it upon them as a fine spray. 
When the chemical reaction, which 
takes place almost instantly, is finished, 
the excess of the solution is best re- 
moved with bo me warm soap-water or 
a warm solution of stearins soap, and 
this finally removed with still warmer 
pure water. 

The caste, which can be immersed or 
easily moved around, may be treated 
as above when warm ; a very short 
time is required, but some experience 
is necessary. In every case it is eaBy 
to tell when the change is effected, 
from the smooth dense appearance, 
and by their feeling when scratched 
with the finger-nail. It is not advis- 
able to leave them too long in the 
potash solution, as it may injure them. 
A little practice renders it easy to hit 
the right point. The fresher and 
purer the gypsum and the more porous 
the cast, the more necessary it is to 
work fast. Castings made with old 
and poor plaater-of -Pari* are useless for 
tilicating. These abated casta are 
treated with soap as above. 

In washing plaster casts prepared by 
either method, use a clean soft sponge 
carefully freed from ill adherent sand 
and limestone, wet with lukewarm 
water, and well soaped. They are 
afterwards washed with clean water. 
They cannot, of course, be washed 
until thoroughly dry and saturated 
with carbonic acid. The addition of 
some oil of turpentine to the soap is 
useful, as it bleaohee the oasts on 
standing. The , use of hot soapsuds 
must be avoided. 

(16) Hardmtg Pfeifer.— Following 
t» | new propeas of feardwinj pMtf 
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bo as to adapt it to the construction of 
flooring in place of wood, and to other 
purposes for which it cannot be used 
in its ordinary state on account of its 
want of hardness and resistance to 
crushing. Jnlte recommends the inti- 
mate mixture of 6 parts plaster of 
good quality with 1 part finely sifted 
recently slaked white lime. The mix- 
ture is employed like ordinary plaster. 
After it has become thoroughly dry, 
the, object manufactured from it is 
saturated with a solution of any sul- 
phate whose base is precipitated in an 
insoluble form by lime. The sulphates 
best adapted for the purpose, form 
every point of view, are those of iron 
and zinc. 

With zinc sulphate, the object re- 
mains white, as might he supposed. 
With iron sulphate, the object, at first 
greenish, finally assumes, through 
desiccation, the characteristic tint of 
iron sesquioxide. The hardest surfaces 
are obtained with iron, and the resist- 
ance to breakage is 20 times greater 
titan that of ordinary plaster. In ond-r 
to obtain a maximum of hardness and 
tenacity, it is necessary to temper the 
limed plaster well in as brief a space of 
tim3 as possible, and with no more 
w iter titan is strictly necessary. The 
object to be hardened should be very 
dry, so that the solution employed 
may penetrate it easily, The solution 
should be near the point of saturation, 
and the first immersion should not ex* 
ceed 2 hours. If immersed too long, 
the plaster would become friable, 

The proportions of lime and plaster 
may be vaiied according to the results 
to be obtained ; nevertheless, the pro* 
portions of 1 to 6 have given the best 
results. 

As it is important that the plaster 
should not be spread over the surface 
by passing and repwsing the trowel for 
too long a time, the fastest worknun 
will always be the best one to employ. 
When sulphate of iron is used, the 
slab* art of the colour of iron rust j 
but if lwseed*oil boiled with litharge 
be passed over the surface, they assume 
I beautiful mahogany colour, and offifr 


a certain superficial elasticity to the 
tread. If a coat of hard copal varnish 
be added, the colour becomes very 
beautiful. 

On spreading a 2 or 3-in. layer of 
limed plaster m a room, and treating 
it in the way above described, is pro- 
duced a floor which is smooth, and 
which, in most cases, fulfils the offlea 
of an oak floor, but which has the ad- 
vantage over the latter of costing one 
fourth. ('Sclent. Amer.) 

(16) Reducing and Enlargin'} Plaster 
Caste. —Ordinary casts taken in plaster 
vary somewhat, owing to the shrinkage 
of the plaster ; but it has hitherto not 
been possible to regulate this so as to 
produce Any desired change, and yet 
preserve the proportions. Hfiger has 
however, recently devised an ingenious 
method for making copies in any ma- 
terial, eikher reduced or enlarged, with 
out distortion. 

The original is first surrounded with 
a case or frame of sheet metal or other 
suitable material, and a negative cast 
is taken with some elastic material, if 
there wo undercuts; the inventor am 
agar-agar. The usual negative or 
mould having been obtained as usual, 
he prepares a gelatine mass, resembling 
the hektngraph mass, by soukiog the 
gelatine first, then melting it and add- 
ing enough of any inorganic powdered 
substance to give it some stability. 
This is poured into the mould, which 
is previously moistened with glycerine 
to prevent adhesion. When cold, the 
gelatine cast is taken from the mould, 
and is, of course, the same sue as the 
original. If the copy is to be reduced, 
this gektine cast is put in strong alco- 
hol and left entirely covered with it. 
It then begins to shrink and contract 
with the greatest uniformity. When 
the desired reduction has taken place 
the cast is removed from Ite bath. 
From this reduced copy a cast is taken 
as usual. As there is a limit to the 
shrinkage of the gelatine cast, when a 
considerable reduction is desired, the 
operation is repeated by making a pla- 
ter mould from the reduced copy, and 
from &»iieeoa4 geWm^i* t*k« 
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and Hewitt immersed in alcohol and 
shrunk. It is claimed that even when 
repeated there U no sacrifice of the 
sharpness of the original, 
when the copy ia to be enlarged in- 
stead of reduced, the gelatine cast ia 
put in a cold water bath, instead of 
alcohol, After it has swollen as much 
as it will, the plaster mould is made as 
before. For enlarging, the mould 
could also be made of some slightly 
soluble mass, and then by filling it 
with water the cavity would grow 
larger, but it would not give so sharp 
a copy. 


Motor Car Troubles, 

AND HOW TO RKMEDT THEM. 

The following notes deal with the 
leaser troubles which bring a car to a 
stop rather than cause an actual break- 
down, the symptoms accompanying 
stoppage or bad running being detailed 
with the possible explanations. 

It would not be within the scope of 
this work to deal with heavier repairs, 
and for this the enquirer is referred 
to one of the excellent manuals issued 
by the proprietors of the ‘Model 
Engineer.’ 

In irmulticylmder engine the tiSuble 
may be due to the bad working of one 
cylinder only, and the first step must 
be to find out which cylinder it is. 
This is generally done by cutting off 
the ignition from all but one cylinder. 
To do this the armatures or the trem- 
bler blades of all but one contact- 
maker on the coils should be held 
down, so that only one sparking-plug 
operates. By running each cylinder 
separately it can easily be ascertained 
wliich cylinder is at fault, and very 
often from the running of each sepa- 
rately one learns what the trouble is. 
Some coils are provided with little 
knobs, which are to be pressed for 
cutting out cylinders in the manner 
described. It is better to do this 
than to press the armatures, as the 
latter is liable to affect the tension of 
the armature spring or to bend the 
trembler blade and so upset the ad- 
justment, With magneto ignition, as 
a rule, the contact with the plug is 
made through a switch device enabling 
the wired to be disconnected from each 
cylinder. Care must be taken to touch 
only the insulated parts of theee 
switches, u otherwise a bad shock 
will be experienced 
Bngine Stops Suddenly with- 
out any Warning. -(1) Gene- 
rally due to a wire breaking or to the 
switch being moved. If the engine 
ta a multi-cylinder one the break- 
are must be between the battery and 
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the coil via the Bwitch. If the en- 
gine is a single -cylinder one, it may 
be anywhere, even in the high-tension 
circuit. (2) It may be due to sudden 
chokage of the jet, or running out of 
petrol, though this is generally accom- 
panied by one or more misfires and 
“pops" prior to stopping. (3) It 
may also be due, but only in a single- 
cylinder engine, to a broken valve, 
though the symptoms in this case are 
generally intermittent, (4) It may 
be due to the switch having jolted 
‘‘off.” 

Engine Misfires and Eventu- 
ally Stops.— This may be due to : 
(1) Batteries discharged, recognisable, 
apegt from voltmeter or test lamp tests, 
by the faint buzz of the coil trembler 
and the weak spark at the plug. (2) 
Coil contacts require trimming, symp- 
tom same as in (1), (3) Loose terminal 
or partially broken wire, generally in 
'primary circuit. (4) Oil on contact* 
maker contacts if of the make-aud- 
hreak type.^ (5) Sparking-plug cracked, 

(6) Short-circuit through or outside 
the insulation of the sparking-plug. 

(7) Shortage of petrol, either due to 
chokagc or to lack of petrol in 
tank, etc. (8) Water in the carbu- 
rettor. (9) Dirt in the carburettor. 
(10) Vent in petrol tank choked or 
covered by the cushion of the car 
aeat, (11) Loss of pressure where 
petrol is pressure-fed. (12) Over- 
hearing due either to ; (a) Insufficient 
lubrication ; (6) Insufficient cooling ; 
(c) Insufficient exhaust valve lift ; {d) 
Chokage of exhaust outlet. (1 3) Tem- 
porarily wrong mixture. 

Low of rower without Mis- 
fires, --Thii! may be due to : (1) Low 
of compression. Most frequent, (2) 
Bad spark due either to weak batteries, 
badly adjusted coil contacts, or badly 
adjusted sparking-plug point* (dis- 1 
tance should be X inch). This is | 
rare, (3) Wrier in the carburettor. 
(4) Frozen carburettor, (5) Choked 
jet or carburettor, (6) Flooding car- 
wtwttor. (7) Stale petrel. This is 
rare, (8) Vent in petrol tank choked 
pr covered by the cushion of the car 


seat. (9) Loss of pressure where 
petrel is pressure-fed, (10) Over- 
heating, due to any of the causes set 
out above. (11) Insufficient lift of 
either valve. (12) Spring of either 
valve too weak. (13) Inlet-valve 
spring, if automatic, too strong. (14) 
Temporarily wrong mixture. (15) 
Timing wrong. (18) Brakes landing, 
especially in muddy weather. (17) 
Belt (of motor-cycle) too tight, (18) 
Ball-bearing (of motor-cycle) adjusted 
too tight. (19) Silencer outlet choked 
with mud or soot. (20) Wheels wit 
of track. (21) Bearings require re- 
brushing. 

Engine Fail* to Start. -This 
may be due to : (1) Petrol not turned 
on . (2) Petrol not reaching the carbu* 
rettor. (3) Jet choked. (4) The air* 
inlet on carburettor being open, especi- 
ally if automatic. (5) The throttle 
king shut. (3) The carburettor not 
being flooded. (7) The carburettor 
being too much flooded. (8) Condensa- 
tion of the petrel in cold weather. (9) 
Automatic inlet-valve swing too 
strong. (10) Automatic inlet-valve 
stuck to its seating. (U) Broken 
valve. (12) Switch not on, (18) 
Batteries discharged or disconnected. 

(14) Wire disconnected or broken. 

(15) Terminal .joe*. (J3) Moisture 
on sparking-plug, eitner inside or out- 
ride. (17) Sparking too fir advanced 
or retarded. (18) Starting handle 
not turned fast enough, especially 
with magneto ignition. 

Engine Starts badly, bat 
nuu well at High 8pwl~Tbis 
may be due to: (1) Partially choked jet, 
or partially choked fuel ronply pipe. 
Most usual, (2) The air-inlet on car- 
burettor being open, especially if auto- 
matic. Mori usual. (3) Throttle being 
shut. (4) Automatic air-intake spring 
bring too weak, (5) The sparking too 
much advanced, (6) Automatic inkt- 
valve spring too weak. 

Engine Starts Well, Buns 
Slowly, but not Fist.—Tbis 
may be due to ; (1) Too rich a mixture. 
(2) Flooded carburettor. (|)Airtelet 
on carburetter insuffiefcotiy eyened or 
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stuck. (4) Chokage in exhaust, either 
due to insufficient exhaust-valve lift, or 
choked silencer outlet. (5) Insufficien t 
advance of the spark lever. (6) Partial- 
ly discharged accumulators. (7) Auto- 
matic air inlet-valve spring too strong. 

(8) Automatic inlet-valve spring too 
weak. 

Engine Btrns with the Switch 
Off, -“This may be due to ; (1) Short 
circuit in the primary circuit, (2) De- 
fective switch, which does not break the 
circuit when in its ‘‘off’’ position. ( 8 ) 
Overheated engine. (4) Some email 
particle in the cylinder, either loose or 
on the cylinder wall, which becomes 
incandescent. 

Engine Pre-Ignites.-This may 

be due to : (1) Overheated engine. (2) 
Some small particle in the cylinder 
either loose or on the cylinder wall, 
which becomes incandescent. (3) An 
intermittent short circuit in the 
primary, generally at the contact- 
breaker. (4) Sparking-plug point# 
which become inoandeacent. 

Popping Noise in Carbu- 
rettor.— 1 TTbii may be due to: (1) 
Weak inlet-valve spring. (2) Foreign 
matter in the inlet- valveseatwhich pre- 
vents the valve domra properly. (3) 
Weak mixture, due either to choked jet 
or air-inlet on carburettor too much 


open. 

tion when the engine is running fast. 
This cannot be avoided. 

Explosions in the Silencer. 

This may be due to : (1) Misfiring. 

(2) Partially charged accumulator. 

(3) To one cylinder not working. 
Engine Itis-flres,— This may be 

dun to : (1) Partially charged accumu- 
“tore, (2) Broken or looee wire. 
00 Disconnected terminal. (4) Bro- 
ken bridge in the accumulator, (5) 
Pitted or wrongly adjusted oofitacte, 
either at contact-breaker or ooil. (6) 
Commutator blade not preesmg upon 
the wiping own* (7) wiping cam re« 
quires cleaning and lubnoaSoo. <8) 
‘ earthing '* from amtect-breaker 
or commutator, (9) Trembler blade 

wyisaw 


circuit anywhere, though generally in 
the secondary wire. (12) Sparking- 
plug short-circuiting either outside or 
inside. (13) Cracked sparking-plug, 
(14) Central wire of sparking-plug 
having turned round. (15) Sooted 
sparking-plug. (16) Too great a gap 
at the sparking-plug. (17) Vibration 
shaking Bwitch from its contact. (18) 
Water in carburettor. (19) Auto- 
matic inlet-valve sticking. 

Engine Knocks.— This may be 
due to: (1) Ignition being advanced tot> 
much, (2) Pre-ignition from other 
causes. (&<■ above.) (3) Worn bear- 
ings. (4) Want of lubrication. (5) 
Water in the cylinder. (6) Flywbfeel 
loose on its key. (7) White-metal 
bearing run. (8) One or more cylinder, 
or engine, holding-down bolts looee. 

(9) Governor balls striking something. 

(10) Broken Bpring drive (if any). 

Engine Overheat*.— This may 

be due to : (1) Defective pump. (2) 
Pump not being rotated, (3) Radiators 
choked. (4) Ix*s of water. (5) Air- 
lock in circulation. (6) Want of 
lubrication. (7) The use of too rich a 
mixture. (8) Insufficient lift of 
exhaust- valve. (9) Choked silencer 
outlet. 

Whistling and Blowing 
Noise at Engine.— This may be 
due to: (1) Compreasion-tapopen. (2) 
Crank -chamber chain-tap open. (5) 
Exhaust joint come adrift (4) Crack 
in exhaust system, 

Piston Seizes.— This may be due 
to :(1) Want of lubrication. (2) Piston 
too tight a fit in' of wrong metal. (3) 
Overheating. (See above.) (4) Bro-_ 
ken piston ring. 

Gears Grind at Changing.— 
This may be due to : (1) The male cone 
of clutch spinning, when clutch is out 
(2) Clutch not coming out far enough. 
(8) Spring in the speed lever or ta 
connections. (4) Geer wheel teeth 
not bevelled off at their edgem 

Compression is Bad. —This may 
be due to : (1) Leaky or pitted exhaust* 
valve, (2) New exhaust- valve, (3) 
Combustion-chamber joint Mint, 
(4) 8k>U to piston ring* in line. (I) 




180 Motor Cab Troubles— Moulders’ Tools. 


Piston rings stacking in their grooves. 
(6) Leaky sparking-plug. (7) Too 
long a valve spindle. (8) Porous 
cylinder casting. (E, W, Walford.) 


Moulders’ Tools 

AND THEIR U3E8. 

Moulders' tools comprise the rammer, 
vent wire, trowel, various cleaners, 
bead and flange, and similar tools used 
for sleeking, and Anally the workmen’s 
hands. Simple though these may ap- 
pear, their proper employment involves 
i knowledge of the first principles of 
the art of moulding. The workmen’s 
hands are purposely included, because 
in the making of a mould very much 
often depends on the way in which the 
liands are used. Tools will often 
damage a mould, the hands seldom 
do ; the sense of touch is more reliable 
than the pressure of a tool, and for 
this reason a good moulder seldom 
uses the latter when his hands can be 
of service. Thus, in making an un- 
even led for the bedding down of a 
pattern, the whole surface will be 
gone over in detail with the bands, in 
order to judge of its equal consistence, 
or otherwise ; soft places are rendered 
firm by pressure and the addition of 
more sand, and the surface is rough- 
ened by rubbing the palms of the 
bands to and fro over it. 

Sand is tucked under flanges and 
ribs and into angles by the hand ; 
pouring basins, too, are rounded up 
with the palms of the hands and 
fingers, as well as runner and riser 
heads. Broken parts we mended 
better and safer with the finger than 
with the trowel, loam is daubed on bv 
hand, small patterns are lifted out by 
the fingers better than with spikes ; 
in fact, the hands of a moulder are of 
exceptional use to him. 

There are two types of rammers em- 
ployed, the “ pegging " and the “ flat 
rammer, "and each is used in different 
««•. a (Fig. 64) shows a pegging 
rammer, and the ike' of the flat end 
piece by which the sand is punched 
may vary from 1 in. bjr| fa. to 3 in. 
by l ie. ; 6 represents a modified form 
a being oapable of going into narrower 
spaces than 6. For mmmii$ between 
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very narrow spacee, such as the teeth 
of small gear wheels, and for small 
cores, a simple round rod of iron is 
often used. The bulk of the work is 
done with these pegging rammers, c 
being reserved for finishing off the sand 
to an approximately level face with 
the face of the flask or pattern, as the 
case may be, and for levelling beds. 

The flat rammer d represents the 
largest size used, ranging from 5 in. to 
6 , in. diameter ; and is fitted with a 
wooden handle, the others having iron 
handles. It is used for going over the 
largest surfaces and for filling in the 
sand around boxes placed in foundry 
pits. The handle is self-wedging, as 
shown at t ; the hole being tapered, 
the head of the wedge touching on the 
bottom of the hole drives the cleft 
handle outward, filling up the enlarged 
tapered apace. On the proper use of 
the rammer depends in a large measure 
the successful issue of the work in 
hand. Ramming must be done wisely, 
with due regard to the character of 
the mould and the position of the 
section which is being rammed. 

Molten metal always has a tendency 
to fly off from a hard surface, because 
the gas generated from the moUture 
present cannot get away readily, but 
forms a cushion between the metal Mid 
the mould. In a bard rammed open 
Hand mould which is not vented, the 
gases will be seen bubbling up through 
the iron, giving rise to little jete or 
fountains of metal. In a closed mould, 
the bubbling of the metal against a 
hard surface from which the air cannot 
escape with sufficient rapidity will 
Wk away the sand in patches, caus- 
ing scabbing. In chilled moulds, not 
properly dried and wanned, the metal 
will blow out. For this reason, a green 
sand mould should always be rammed 
only i§ hard as is necessary to sustain 
the pressure of metal, lie pressure 
of metal i* always greatest on the 
bottom, and when the depth becomes 
very greet, dry mud mould* are prefer- 
able for this reason. But with green 
mod moulds of moderate depth a hard 
bed is 0 MM 7 to withstand the pres* 


sure of metal, and then the practice is 
to ram a hard bottom stratum, and 
over this a thin stratum of softer and 
more open Band. Bubbling at the 
surface is thus prevented, as the gas 
gets through the more open sand into 
the denser body or backing below, 
which is well vented, the venting be- 
ing proportional to the hardness of 
the bed. In the case of a thin shallow 
casting, soft ramming at the surface 
is of more importance than in a deeper 
one, because in the former case there 
is little counter pressure exerted by 
the metal tending to drive the gas 
downward. Harder ramming may be 
done in the top of & mould than in the 
bottom, because any pressure exerted 
there is relieved at once by the risers, 
while that in the bottom is oonstant. 

At the sides of a mould, again, the 
ramming may be harder than at the 
top or bottom, because the gas can 
escape readily. In any case, the 
harder the ramming, the more com- 
plete should be the venting, and care 
should be taken when ramming to 
j punch the sand, not the bare or lifters 
or mis. This would disturb and 
crack the sand, and possibly cause it 
to fall out of the mould. Neither 
should the pattern be struck the 
rammer, since that means undue com- 
pression of the stratum of sand in the 
immediate proximity, with a resulting 
scab at that place. 

The vent wire is another moulder*' 
tool of the first importance. Small 
vent wires of £-Ajn. in diameter are 
represented at y (Fig. 55) ; huge ones 
of J-g in, being shown at /, Since 
the latter are long and huge, they 
require the use of both hands to drive 
them through the sand, and henoe 
they are provided with a croas handle. 
Only in the case of some special work 
can venting be dispensed with, the 
exceptions being, for the moat part, 
loam and open sand moulds ; but all 
green and dry sand mouWi ire vented. 
The necessity for venting Baa in the 
presence of air in the mould and of 
gM generated by decomposition 
of moisture in tha mod. The amount 
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of gas thus produced would astonish 
any bat a moulder or a chemist. So 
aoon as a mould is poured, from every 
vent in the top, bottom, and box joints 
issues the hydrogen, which, when 
fired, burns in long lambent tongues 
of blue flame, and continues to bum 
for half an hour or an hour, according 
to the size of the mould. There is 
enough gas thus carried off quietly 
and safely to blow up the mould a 
great many times, if that were desir- 
able. 

The presence of a few blow holes in 
castings will often cause them to be 
condemned, yet these are due to the 
confinement or entanglement of some 
extremely small portiou of gas, some 
few ten- thousandths perhaps of that 
which has escaped through the vents. 
Hence the necessity for allowing full 
provision for the rapid and complete 
exit of the gases generated within the 
mould. Of couree the vent wire is 
not the only means of venting em- 
ployed. When large masses of sand, 
both green and dry, have to be vented, 
it is usual to ram up a central portion 
of ashes as a reservoir for the air, 
which rushes off in Urge volumes. 
These ashes must not be too close to 
the faces of the mould, especially 
where there is much liquid pressure, 
since the sand would be apt to yield 
there, and produce lumpy castings. 

In the case of many dry sand cores, 
ashes not only afford a good vent, but 
allow the core to yield to the shrinkage 
of metal. As to the manner of using 
the vent wire, there is no need that it 
should touch the pattern. The prac- 
tice of moulders differs in this respect ; 
some cover the pattern with pricker 
holes, while others, who are more 
careful, scarcely leave a mark thereon. 
Of ooorae, when the wire touches the 
pattern the vent has gone far enough ; 
butaoareful moulds*, wbeu the nature 
of the work admits it-that is, when 
the distance from the face of the and 
lying outside to the face of the em- 
bedded pattern is pretty regular, as in 
work having tolerably fiat outlinra- 
gup the distance by first touch- 


ing the pattern with the wire, measur- 
ing the length, and then pushing the 
wire in to a distance J in. lees, as 
required. The reason wiiy this space 
can be left is that the porous nature 
of the sand allows the gas to strike 
through the thickness intervening be- 
tween the termination of the vent and 
the face of the mould. 

For this reason, also, sand of a cloee 
texture and rammed hard requires 
more and closer venting than a free 
and open sand. When, as in bedded- 
in moulds, the vents are driven from 
the bottom face downward, the surface 
is always rubbed over with sand to 
close the openings of the vents. If 
this is not done, the metal get* into 
the vents and chokes them up, pro- 
s duciug a scabbed, if not actually a 
waster casting. The distance betw een 
the termination of the vents and the 
! face of the mould will depend al- 
together upon the nature of the work. 

The heavier the work, the greater 
the thickness of intervening rand, 
because the pressure tending to force 
the air through is greater ; but in very 
thin, light work, it is necessary to 
bring the vents close to the surface. 
8and which is ovenhunped will require 
more venting than drier sand, bemuse 
obviously there is more gas genemed, 
For close and hard rammed rand, 
abundant venting supplies in an arti- 
ficial manner that freedom of exit for 
the gw which the sand itself, through 
its density, fails to provide. 

The connecting together of the vents 
in a mould is done in several way*. 
There is the vedt pipe, which connect 8 
the vents going down to the coke bed 
with the outside of the mould, There 
are the vents from the bottom of the 
drag in turned-ova* moulds, which 
connect the vertical vents from the 
lower mould face with the outside of 
the flask. There are the vents from 
the upper mould face coming directly 
through the cope; and lastly, the 
vents coming out at the joists of the 
fiaski, asd bringing off tie air from 
the mould odes. Id cases of the latter 

kind, though the vests or “ gutters * 
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may be put in at random, there is, trates a combination trowel called the 
presuming no closing up of their open- " heart ” and “ square," which is used 
ings takes place, a certainty that the only as a touching-up and finishing 
air will strike through, because the tool, being made in smaller sizes than 
mass of Band has already been honey- the other, 
cumbed with the smaller vent wires. The remainiogfigures represent tools 
The trowel (hif) is a tool which which are all used for cleansing, mend- 
is constantly in use, doing duty for a mg, decking, and finishing moulds, 
variety of purposes, and being carried, They are called by different names, 
like the carpenter’s rule, in the trou- though their functions are essentially 
sera’ pocket, ready for immediate ser- similar, the names being derived from 
vice. In company with the moulders the more especial uses to which they 
hands, it shares the shaping, mending, are applied, or to their fancied reseui* 
and finkltiog of moulds, and is just blance to common articles, k is the 
as serviceable as its namesake used by “ cleaner," a tool which ranks nest 
the mason and bricklayer. It is em- after the trowel in point of general 


ployed for cutting, digging up, and 
loosening the and in small masses; 
for patching on portions which have 
become broken down ; for smoothing 
and sleeking over the flat surfaces of 
moulds, and for smoothing down the 
blacking and plumbago (graphite) 
whether used wet or dry ; while the 
butt end of the handle is improvised 
for thrusting in nails used when mend- 
ing up. The trowel even becomes a 
sort of rough gauge, for the moulder 
usually teats the closeness of the joint 
of & pattern, or flask, or core, by at- 
tempting to thrust in the blade of his 
ti*wel. If the blade passes in, the 
joint is open; if not, there is not 
much the matter. Again, he marks 
the outsides of flasks with the trowel, 
chalking the sides of the flasks and 
drawing 2 or 3 lines from one acrcws 
to the other, and when the flasks are 
finally closed for casting, the coinci- 
dence of the lines indicates coincidence 
of the mould joint within. Again, for 
preying down or “ pinning ” the joint 
edges of moulds, and so preventing 
crushing, the trowel is always used, 
M is for scraping out oore prints 
when too small for their cores, and 
for cutting vent channels or gutters, 
making good the joints of cores and 
drawbacks, and for a multitude of 
kindred one, t (Fig. M) shows the 
common form of trowel, avenging 
about 5 in. long, This is called the 
squire ’V trowel, distinguishing it 
tom th. « h*rt “ trowlVTilut 


utility. Its long thin blade is used 
for cleaning and smoothing the vertical 
faces of the deep and narrow portions 
of moulds into which the trowel would 
not reach, for mending up similar sec- 
tions where the fingers caunot enter, 
for boring holes in moulds for chaplet 
stalks, and for core vents ; while the 
turned-out foot, standing at right 
angles with the end opposite, is used 
for lifting out sand which has fallen 
into the bottom of deep narrow moulds, 
for mending up and making good 
damaged parts similarly situated, for 
pressing sand around cores after they 
have been placed in their prints, and 
for many similar purposes beanies. 
These cleaners are made in widths of 
blade ranging from \ in. to about 1$ 
in. 

All the remaining tools (Fig. 65) 
are finishing tools, Taking tliem in 
order, l is a square corner “ sleeker," or 
" slicker," or “ slaker," or “ nuoother” 
and is used for sleeking the internal 
faces of moulds which ttand at right 
angles with each other, m is a tool 
of the same character, but having one 
face curved for sweeps, n is a head 
tool, used for sleeking the hollow im- 
pressions left by heads, oka hollow 
need, by which the rounding edges of 
moulds are finished, or those edges 
whioh become the “ hollows " of the 
casting. All these are made in semi 
sizes, large and small is convenient, 
s is a spoon tool, the shape of the 
bowk resembling those of spoons, 


lfa Moulders’ ¥ools, —Musical Instruments. 


They are handy for finishing hollow 
work. The head tool r differs from 
the spoon tools in being narrow, paral- 
lel, and quicker in curve. It is used 
for cleaning and finishing heads in 
circular and hollow work, q is a tool 
differing from the last in having square 
edges, which sufficiently indicate its 
use. vtcxbTt flange tools, being used 
for smoothing the bottom edges and 
sides of flanges and flange-like moulds, 
y 2 are boss tools, * is a button sleeker, 
t is a pipe sleeker, and u a modifica- 
tion of the latter. All the tools in 
this group are made in different sires, 
and some in modified forms, and all 
alike, either in iron or in brass. They 
require to be kept clean, and free from 
rust and dirt. For special work other 
tools besides these are made. The 
moat convenient box in which to keep 
these small tools is a plain open one 
with a bridge of iron screwed across 
the top, by which to cany it from one 
part of the shop to another, as Squired. 
(‘ Industries, 1 ) 


Musical Instruments : 

REPAIRING PIANOS, HARMONIUMS 
AND MUSICAL BOXES. 

Piano*. Putting in a Nev Hire, 
—The breaking of a wire is a common 
happening even with comparatively 
new, Bometime# quite new, ultra* 
meats. It does not indicate any want 
of quality or poor workmanship,' but 
is caused by either a latent defect in 
the manufacture of the wire, or in its 
molecular structure, this probably 
being brought into evidence by a little 
overstraining. Hinges, too, we apt 
to give way before the instrument is 
otherwise worn, and therefore require 
renewing sooner or later. It is dear- 
able to be prepared for such casualties, 
and to provide a cheap tuning hammer, 
rach as may be bought for li M and a 
few of the treble sires of steel wire, 
also a small quantity of fawn leather 
and parchment for the hinges, the 
whole costing about 

To put on a string, the action must 
be removed, and the broken wire taken 
out. Even if nothing more be done, 
this will be a great gain, ae the string 
will generally lie across others, causmf 
the whole to jar. The sire of the wire 
(music gauge) is ascertained by refer- 
ence to the number written upon the 
plank at the treble side of the string. 
In most pianos it will be found that 
the wire passes round the hitch-pin 
again to the plank. By this plan, the 
eye at the bottom is dispensed with. 
Where an eye is necessary, it will be 
earier to make what is oalJed a French 
eye. This is done by bending the wire 
into a loop and turning the loop end 
twice round just above. This end is 
then bent at right angle* and cat off 
about } in. from the twist, which will 
prevent it* running back, The top 
end is wound in close co ill round fine 
wrest-pin, this being hammered down 
to ita proper level before tightening. 
The wire li put in its position on the 
bridges sod tuned roumiy betwe® its 
two outride octet, when the lefiw 
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can be replaced, and the tuning fin- 
ished from its octave belo w . In pianos 
where the treble notes are not of good 
quality, or where the strings are con- 
tinually breaking, considerable im- 
provement will be effected by renewing 
the top octave, the increased brilliancy 
obtained by this means well repaying 
the trouble taken. 

^pairing Sticker.Hingt.—To repair 
a broken sticker-hinge, unscrew the 
button from the damper wire. The 
sticker can then be separated from 
the lever to which it is glued, and 
removed from the action. The old 
hinge is then picked from the slot 
and from the hammer butt. For the 
new hinge cut a piece of fawn leather 
rather larger than the finished sue. 
Hammer it to a sharp bend at the 
middle, which just touch with thin 
glue, and press into the slot with a 
blunt table-knife. The hinge is then 
trimmed to its proper sue, and the 
damper wire passed through its socket. 
In gluing to its place, avoid being too 
liberal with the glue. 

Rc-Kinging Lcvcrt.—Ho re-hinge a 
lever, damper, or hopper : One portion 
of either of the two first will be found 
adhering to -its rail. This must be 
detached with sufficient care to avoid 
tearing the wood ; a hot iron then ap- 
plied to the part immediately above 
the broken hinge will destroy the old 
glue, and permit the groove to be 
sprung open (not entirely separated), 
so that the parchment may be removed, 
and a new piece inserted. The joints 
are then pressed close with a small 
screw or tied rouud with thread until 
the glue is set, any superfluous glue 
being previously removed from the 
hinge. 

Centra tfw.— Centres sticking 

nwly always arise from damp, but 
j^th the exception of the keys, is 
oappily not of oommon occurrence, 
"hen it happens with the hammer 
centre*, the only permanent cure, 
other than removal to drier pro- 
o onwU in taking the entire 
to pieces, ami broaching the 


of execution that few, even practical 
hands, would care to undertake it. 
When a heavier touch is not objected 
to, a remedy has often been found 
in gluing small pieces of weighted 
pine at the hack of the stickers, sets 
of which are sold expressly for this 
purpose. 

Key* Sticking —Keys sticking are 
remedied by slightly easing the front 
bole with a small flat file, care being 
taken to remove only sufficient wood 
to take away the pin mark, 'To test 
if the key also binds in the centre, 
lay the key so that the centre pin just 
1 enters the countersink of the round 
hole, when its own weight should be 
sufficient to cause it to sink to its 
proper position. If it does not do so, 
the centre square hole also requires 
easing ; the round hole rarely needs 
altering. Keys will also occasionally 
stay down where, in consequence of 
the frame warping, the front pin is 
out of the hole. This can be detected 
by the mark ; where, on the contrary, 
through hard service, the keys have 
become loose, and rattle, a new and 
larger set of pins may be substituted. 
This will be found quite as easy to do, 
and a much more effectual remedy 
than wedging the holes. 

Blocking.— Blocking is caused by 
the hoppers not “setting off." The 
effect of this is most unpleasant, as 
the hammers then block or jam against 
the strings, and deaden all vibration. 
The regulating wire in the hopper 
should be unscrewed about half a turn, 
so that the hopper slips from under 
the lever just as the hammer reaches 
the strings. Where the blocking is 
accompanied with a creaking noise on 
the keys being pressed down, it is the 
effect of damp, and on examination it 
will be seen that the top of each 
hopper has become rough through the 
softening and consequent abrasion of 
the blacklead (graphite). A little of 
this applied damp with a small leather 
pad, and afterwards burnished with a 
of smooth steel (such as the 
of a tuning hammer), will put 
matter* right. Where the blocking 
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occurs from the check of the hopper, 
the touch is too deep for the blow, 
and a piece of brown paper should be 
put under the baize at the front of 
the keys. 

Mothi.—' Of all the ills to which a 
piano is liable, the effect of moths and 
moisture are the most disastrous. Of 
the two, the former is perhaps the 
more destructive, because the attacks 
are more insidious, and the mischief is 
generally very far advanced before it 
is discovered. There is no part of the 
action, however small may be the aper- 
ture, that will escape the ravages of 
ill) grub, and many a fine instrument 
lias in a short time been converted by 
them into a complete wreck, and even 
after a thorough repair and supposed 
complete extermination of theee pests, 
the destruction will often recommence ; 
so that wherever there seems reason 
to suspect their existence, the most 
rigorous examination and cleaning of 
all parts of the interior is imperative, 
A saturation also of the suspected 
parts with spirit and camphor has 
often been found productive erf good 
effect. 

.Amp.—' To guard against damp, it 
is advisable that a piano should never 
be placed, if it can be avoided, on a 
stone floor or close against an outside 
wall. Where this is impossible, it is 
better to raise it either on a thin 
wooden partition or on “insulating” 
glasses, so as to allow a passage of air 
all round ; also occasionally removing 
the front, and where the hammers 
seem inclined to stick, place the action 
at a little distance from the kitchen 
fire. Other symptoms of damp, ami 
the way to cure them, will be noticed 
farther on. 

AoroWify.— Pianos that bare been 
mide within the past 20 years or so 
are, both in frama and mechanism, 
of much greater durability than those 
of eariW date. In the latter, among 
other shortcomings, the action centre* 
were so tender, even when compara- 
tively new, as to require the greatest 
care in handling; whereas, in the more 
modern instrument to effect a casualty 


would take an amount of force not 
likely to be exercised, so that with 
common care the dijerent parts may 
be taken asunder without the slightest 
risk. As a rule, the public are Blow 
to appreciate this, and the old fear of 
meddling with any portion of the in- 
terior still exists. With the harp, on 
the contrary, one of the first lessons a 
purchaser finds it necessary to learn is 
to tune it, and replace broken Btrings, 
and it would be considered quite ex* 
ceptional, even for a lady, not to 
possess this amount of skill. It may 
fairly be urged that as the tuning of a 
harp is diatonic, and the strings bo 
much more accessible, there is little 
comparison between the two; but it 
must also be remembered that though 
the tuning of a piano, as a whole, may 
be, and generally is, beyond the powers 
of an amateur to accomplish, there are 
yet many accidents to which the 
mechanism is liable, which, though 
trivial in themselves, are not on that 
account the less annoying (especially 
when it happens, as is often the case, 
where the visits df a professional tuner 
are few and far between), and yet are 
very easily put right-euch an occur- 
rence, for instance, as a crumb or other 
small article getting between the keys 
will occasionally renders piano useless, 
and necessitate, besides delay, the ex- 
pense of a tuning, when probably it 
would not otherwise require it. How 
often the simple breaking of a wire has 
a like effect most readers know to their 
Cost. 

Tuinruj to Purrs, —In upright pianos 
the whole of the movable part* are 
kept in their places by what are termed 
steady pins, so that when replaced 
they are certain to be in their exact 
position for playing, and m the first 
step in repairing is to obtain access to 
the interior, the beginner should ac- 
custom himself to take ill these to 
pieces until he is familiar with the 
mechanism. To take out the doors, 
having turned bade tba buttons (if 
any), pull them forward at the top, 
and then lift them up off their bottom 
dowels— in repUotog, tbeee movements 
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are reversed- the cylinder and hollow 
can then be lifted out, the left hand 
holding the cylinder, and the right 
p’aced under the back of the hollow. 
The action is removed by palling it 
forward at the top, and lifting out by 
the hammer-rest ; where the dampers 
are detached it will be easier if they 
are first taken out. In replacing, it 
is necessary to be careful in guiding 
the back of the action over the hoppers, 
and in placing the dowels at the bottom 
of exch standard in their respective 


plane, and by resetting the hopper 
or by bending the key pin. Pine 
makes a very good key, when slipped 
S at the pin-holes with a hard wood. 

| Ihmmn Sticking— In all problems 
, relating to the repair of pianos, it is not 
so much the cure as the cause of a 
defect that is difficult to discover, for 
when the latter is once known, the 
remedy ia generally easy enough. 

I Properly speaking, a hammer cau only 
stick from it* centre ; but a pamper 
wire out of place or binding in its 


holes, when, by a slight pressure at socket, a hinge-bound sticker, or a 
the top, the action will slip into its broken tape to a check action may 
place. In pianos that are fitted with ] each be described as a “ sticking bam- 
adouble check action, the modus oper- mer," altboughthe hammer itself may 
andi, though still the same, is a little be perfectly free. It is so common to 
more difficult of execution, in conae* seeaget of centres completely ruined by 
quence of both the weight of the action unnecessary broaching that it is worth 
and the complication of its parts, but while taking some trouble to first as- 
generally in such instruments special certain whether the centre is too tight 
directions are pasted inside to serve as or not. It is pretty good evidence 
a certain guide. Keys may be taken that the sticking is caused by the 
out by lifting them at the front until damper wires when the hammers are 
they are clear of the centre pin, when free at the treble end, but this will be 
they may be drawn forward. In rendered more conclusive by bending 
practising these movements, it must one of the wires out of its socket And 
be borne in mind that under no con- trying the effect. If the hammer is 
ditions should force be exercised, aa then free, it is the socket rail which 
evety part should drop easily into its must be broached ; but if the hammer 
place. still sticks, it must be either that its 

A'ey«.—Lima*wood is generally used centre is tight, or the butt of the 
for keys, though any straight-grained hammer is jammed between the forks 
, and tough wood would answer quite as of the rail. To test for the latter, 
well, When the middle of a wide insert the point of a pen-blade between 
board is used, the keys at that part are the fork and butt, and whilst there 
liable to warp, and sometimes to twist, work the hammer to and fro with the 
A slight warping may easily be cured finger. Should this not succeed, there 
by laying the hollow side of the key on is nothing for it but removing the wire 
a flat-iron, and gently striking the and broaching the centres ; toit this is 
upper side with a broad faced hammer, altogether too difficult a task for any 
between theoentre hole and the hopper, amateur to attempt. Dampers are 
the key being bent, by a pressure of often kept from the strings by hanging 
the hand in the direction required, upon their lifts. If upon the damper 
If the warping is very bad, it will be wire lift wrewdown the liftfor button), 
necessary to wedge saw kerfs about until there is the space of a card 
\ p. deep U the hollow side, though between the lift and damper. With 
this requires great care, as the key is Cbllard or Kirkman dampers, they may 
JPt to break. A twisted key is renr also hang upon the rail lift, or the 
bard to straighten, as the aw kerf will piece of wood which lift& the dampers 
have to be diagonal, and a wrong slant when the loud pedal is down. Either 
J® °®y wake it worse, A great of those makes may be eased by en> 
3*1 however, be done with tbs larging the screw holes anl lowering 
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the lift, though for Broadwood or 
French dampera this is not needed, 

PifcA,— It is useless to keep tuning 
up to pitch, until the cause of giving 
way is remedied. The causes are vari- 
ous. If the wrest plank has not been 
thoroughly seasoned, it would cause 
the pins to give from the immense 
strain on them. The same remark 
may be applied to. that part (at the 
bottom of the piano) where the hitch 
pins are inserted, Instances hare 
occurred where the hitch pins have 
been tom through the wood from the 
strain on them. If the scale or speak- 
ing length of string between the belly 
bridge and wrest plank is not to the 
correct length, it will cause ft breakage 
of the strings, and the instrument 
cannot be kept up to the standard 
pitch. A good many pianos become 
worthless from the inaccuracy of their 
scale. Now for the remedies : To cure 
looeeneas of the wrest pin in the hole, 
if the wrest plank be sound, put a 
larger rest pin in. When the hitch pin 
does not hold in the bent side or 
bottom block, if the bent side or 
bottom block is sound, replace either 
with a stouter or longer bitch pin. 
(W. H. Davies.) 

PuzriM//.— “Buzz" is the most im- 
portant of the minor defects of a piano, 
as it is generally also the most per- 
sistent. The conditions under which 
it may occur are various, and for the 
most part, simpleand easily removed 

(«) Shavings may have been left in 
the bottom of the case or at the lower 
ends of the wires, and will be seen on 
removing the lower panel, i.e, the one 
below the key-board. 

(b) The cause may be found in a 
loose fit of the upper or lower panel, 
or of the fill, or erf the bar upon which 
the fall rests, or erf tf* lining under the 
key-board ; or the M may not truly 
Be hack when opened, or the lid may 
not rest evenly upon the rides ami 
front. A ay defect in the fitting is 
sufficient to cause a buzz. 

To discover the cause: first raise the 
If the boseeaiet, the cause lie* 
m toefittii* of the lid, which most be 


! adjusted by raising or lowering one, or 
| both, of the hinges at the back. If 
i not, remove the upper panel. If the 
buzz ceases then, find out what part of 
the front causes it. The panel being 
replaced, the buzz will probably again 
be heard : it may happen that by merely 
taking out the panel and putting it in 
again the defect in the fit has been 
remedied. If not, the part whose 
looseness causes the buzz, will be found 
by pressing the panel in its frame, or 
the frame itself downwards, inwards, 
outwards, or sideways, until the dri- 
agreeable Doric ceases. It is possible 
that a piece of ordinary writing paper 
gummed orgluedouat the spot, where 
pressure has stopped the bus, will be 
sufficiently thick to produce a perfect 
fit. If the manipulation of the front 
does not bring about the desired result, 
proceed in the same manner with the 
lower panel, the keyboard lining the 
fall, and the bar on which the fall rests. 
The fall ri removed by simply raising 
it : if the fit ri perfect, this ri not 
earijy removed. The bar beneath ri 
fixed by a sunk screw at each end to 
the frame of the [nano. The key- 
board lining ri usually sprung into 
position, wedging itself into the slits 
which receive it, and the defect will 
be an imperfection of the wedging, 
A thin slip wedge ri the remedy, 

(i a ) Torsion of the sound-bowd may 
arise from the woodwork adjoining the 
iron studs which, when the lower panel 
ri removed, are risible at the base of 
the piano, projecting through the 
sound-board. This ri originally cut 
away just enough to admit the passage 
of the studs without contact. These 
studs, however, have a very sharp 
rise, and it may happen that the ten- 
don of the strings produces in the lower 
part of the board a certain amount of 
torsion, and very little suffices to bring 
the two into contact. . When this 
takas place, a bm results. The 
remedy ri obvious, by mean of a thin 
narrow sharp knife. 

(A) Great difference ri to be noticed 
in the toned different pianoforte*, and 
even of difiSrent notei ffl the mat 
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piano. These differences are largely 
dependent upon the material of the 
frame and bridging ; and it may be 
said broadly that ccetmt parUm , the 
tone will vary between sharpness and 
shortness, and softness and rotundity, 
according as metal or wood predomi- 
nates. But quite distinct from these 
qualities, accidental to the material, 
is the dearness of note given by a 
perfect instrument, the result of effec- 
tive toning. The operation is simple, 
but delicate in the extreme, and the 
affected part is the felt covering the 
hammers, This felt which is of a very 
fine kind, varies occasionally in density 
and this variation may sometimes pro- 
duce a burr. An operation which 
improves the quality of the tone, and 
removes the buzz (when attributable 
to the cause under consideration) by 
equalising the density, consists in 
pricking the felt on the upper part of 
the hammer with the toning tool, 
which, in Us simple form, is a fine 
steel fork of 3 short sharp prongs. 
The felt is not perpendicularly prodded, 
but the points of the fork are stuck 
into the felt as often as is requisite to 
produce the correct tone, and in the 
direction shown in Tig, 56, the motion 



Fra. M. 

king that indicated by the dart*. 
This operation depends for its success 
upon delicate bud and ear: over- 


prodding is injurious to the felt an 
ruinous to the tone, 

If the buss does not yield to one < 
other of the rwsdi« indicated, tfc 
probably be insuffic»E 
tightening of leading screws, or def# 
tive fixing of ^foundations, oriispoi 
W Wi- instrument mm 


Faulty ' JUfditim. —Another com- 
mon detect is in the “repetition " ; a 
key will not rise to the level instantly 
the finger is raised, it rises either 
slowly or not at all. This may result 
from one of two causes ; either the 
key has warped or it has swollen. 

(a) The warping of the key will 
protebly be the result of the piano 
having been subjected to extremes of 
temperature-great heat in summer, 
and great cold in winter ; or perhaps 
one day the room is without warmth 
of any kind, the next it has a roaring 

! fire. In time the keys will stick. To 
remedy this, raise the lid and remove 
the front, the fall and the bar, raise 
the key by the forepart, above the pins 
which keep it in position, and draw it 
forwards. Where the key rubs its 
neighbour it will generally appear 
chafed, but if no chafing is apparent, 
just rub the side lightly with black- 
lead, and replace the key— it will now 
blacken its neighbour at the point of 
contact, and at the corresponding part 
of itself it may be rubbed down very 
slightly with glass-paper, first No. 1, 
then No. 0. 

( b ) Swelling of the key is the result 
of damp alone, which operates by 
decreasing the size of the holes into 
which the filed pins fit, and these are 
accordingly more or leas gripped by 
the key. Perhaps only one is tightened, 
more likely both. On taking the key 
out, it will be at once apparent whether 
both pins are gripped or only one, as 
the piece of cloth in the forward hole, 
and the wood itself in the case of the 
other are dented and blackened. The 
hole may be enlarged to the necessary 
extent by shaving the wood with a fine 
penknife, but preferably by filing it 
with a fine fret-file of oblong section. 
No mere should be taken off than is 
just sufficient to enable the key to 
work freely, as otherwise the key will 
rattle and work unevenly. 

There are some external causee of 
“busting*' which demand attention, 
Thus the piano may be standing on a 
loose floor-board : the remedy is to 
fasten $9 tart with screw*, 
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removing the loose nails, or hammer- 
ing them well in. Glass in pictures, 
mirrors, windows, doors, etc. may be 
loose or cracked ; also gaselier globes 
and candle-chimneys. The remedies 
are tightening or placing a piece of 
cloth between the glass and its support. 
China ornaments, for a similar reason, 
should rest on or against a deadening 
material. The scuttle, fender, and 
fire-irons also require looking after to 
prevent jarring. Nothing should rest 
on* a piano while it is being played. 
If candlesticks are necessary, their feet 
should have baize glued on, or they 
should stand on mats. 

Renewing Pirn and As the 

pins and wires of pianos become worn, 
it is necessary to renew them. First 
remove the action — the apparatus 
which sets in motion and includes the 
hammers. Raise the lid, take out the 
front by undoing the little button at 
each eud of the top, drawing it out- 
wards at the top, and lifting it from 
the pins in the upper edge of the fall. 
Then remove the fall, and the action 
is fully exposed. Before removing it, 
observe whether the dampers do or do 
not form part of the action. If the 
wire which passes up between the 
1 1 stickers ’’ (upright rods which set the 
nammers in motion) goes through the 
head of the damper and is secured at 
tin other side by a nut, and if the 
dimpera have no independent frame 
working in its own sockets, as may be 
known by moving the right pedal, the 
d impsrscannot be takenout separately. 
Those having such a frame will work 
in a socket at each end, or a socket at 
one end and an eyelet-hole on a screw 
at the other. Turn the buttons and 
lift up ; or torn-one button, raise that 
end, and draw out of the eye. 

Hxed to the intide of each end, and 
6-8 in, from the top, it a block carry- 
ing a button, which keeps in position 
the upright bars forming the ends of 
the action frame. Turn these but tom, 
draw the upper part of the frame out- 
wards, and then lift upwards and 
outwards bodily. The action is 
dabcti* part, and 4 the same time 


heavy, and to remove it without an 
accident requires firmness and careful- 
ness to exercise equal strength at each 
end. The slip lying across the keyB 
will be removed by unscrewing at 
each end, and the keys can then be 
raised. The keys are all numbered, 
and it will save much time in replacing, 
if they are put- aside in an orderly way. 

To substitute new or replace the old 
pins, the piano should be laid on its 
back, and this may as well now be done. 
The pins are slightly roughed on the 
part which lies in the head -piece ; as 
this roughness U screw-like, there will 
be but little difficulty in extracting 
them. To remove a pin, first turn it 
sufficiently to relax the string. This 
can most conveniently be done with a 
tuning key, but a strong pair of ordi- 
nary pincers may be made to serve. 
When turned enough, remove the 
string, and then extract the pin with 
the pincers, turning to the left and 
drawiug out. 

It is possible the old piuB will do 
with a little help, in awe it is not easy 
to obtain new and huger onea. Take 
out one of those belonging to each note 
of an octave in the moet-uBed section 
of tile instrument. Thoroughly dust 
the side* of the holes with dry finely- 
powdered chftlk, replace the pm, and 
hammer it well in to the proper extent, 
i.e. up to the head or bketened por- 
tion. The great points in repinnmg 
are to drive the pin in perfectly per- 
pendicularly to the head piece, and to 
drive it well home. The little hole in 
the pin should be perpendicular to the 
base line of the piano, As it is of 
paramount importance that the pin 
should fit very tightly, it will require 
the exhibition of not a little wel- 
directed strength to do this properly, 
but there is nothing really difficult in 


The removal of om pm to ft note will 
be quite sufficient in the ewe of a tri- 
chord or semi- trichord piano; but care 

musth * 

pins it 
mrant 
itrisg. 


e taken to remove correspond!* 
i adjacent notes by which « 
the pin* bearing the ends of onC 
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once in pitch' on damping the wires in 
succession, and striking the note if the 
difference between the number of 
vibrations of each a bring ib sufficient to 
be separately appreciable. 

In the illustration, a 1b a monochord 
double ^vered string ; 6, a bichord 
single-covered string; c, a bichord 
plain wire ; d , a trichord plain wire. 

Pins are made in 6 sizes. Hughes, 
37 Drury Lane, sells complete sets of 
the, ordinary size (“02 A") at li. &L; 
apdof the largest size (“0000 A") at 
2t. 6d. ; fa* numbers less than a set, 
id. per doten. 

The pins being fixed, pot in the 
wires. Of these there are 3 kinds : 
double covered, single covered, and 
plain ; the first-named being for the 
lowest ban notes. All the covered 
ones are fixed singly ; each chord U a 
separate string. Ihe plain ones are 
fixed one to a note in a oichord, or the 
bichord portion, and 3 to 2 notes in a 
trichord. The course of the strings in 
each case is shown in Fig. 57. Care 
must be taken that the wires properly 
traverse the bridges, and are caught by 
the right pins, which are intended to 
shut off the part not intended to vibrate 
from the free part on which the 
hammers act. The wire is then drawn 
through the little holes in the wrest 
pins as taut as possible (a sufficient 
length in the case of the plain wire 
being cut off the roll), and given a 
turn to secure it from slipping. It k 
then tightened up with the key, and 
finally tuned. It will have been 
noticed that below aod above the 
bridges are pieces of braid, flannel, 
or feting running in and out of the 
wires. These ire very neceasaiy, and 
serve to deaden the part of the wine 
beyond the bridges. Just below the 
lme of wrast pins should be figures to 
indicate the use of the wire used ; for 
•H notes between any 2 of these 
numbers, the sue invested by the 
lower k to be employed. 

The 
(ami 

Mrli 


single string, from id. for the thinnest 
to Is. for the double covered. 

Ruity Wires are frequently 
found to accumulate rust. Thu arises 
solely from damp, either a damp atmo- 
sphere in the room generally, or damp 
ascending from the floor. The latter 
may be checked by covering the floor 
beneath the piano with a sheet of 
waterproof paper, either WiUeeden 
paper or ordinary brown paper well 
dried and coated with linseed-oil 
varnish on both aides, laying it under 
the carpet. 

To remove rust from the wires, rub 
them lengthwise with a piece of fine 
cbamoiB (“shammy") leather with 
emery flour or crocus powder spread 
cm it, thoroughly removing every par- 
ticle of the powder afterwards with a 
clean leather. 

CdttU PM.—To soften the tone of 
a piano, use is made of a pedal action 
which shifts the hammer so that they 
strike less wires— 1 instead of 2 in the 
bichord, and 2 instead of 8 in the 
trichord. By the Celeste method, the 
hammers strike always the same num- 
ber of wires, but the softening effect is 
gained by interposing a layer of felt 
between the hammer and the wire. 

On taking away the upper'&nd lower 
panels and the action frame, and sup- 
posing the remaining fixed part and 
the right pedal lever removed, th re 
are only the back, body, strings, and 
soft pedal lever left At the feck of 
the action frame runs a strong board, 
which keeps the stickers and hammers 
in position. This k held firm by * 
strong spring at the right end, and at 
the left end will be found a lever, 
whose lower left end rests on the 
upper end of the upright rod which 
springs from the side end of the pedal 
lever, while the upper «ad <rf it 
into a notch cut in the fesrd. When 
the pedal is depressed, the rodk refed. 
and the board k pressed sideways. 
With the Celeste, thk square krerk 

bo longer required ; It k unscrewed 
•ad removed. 

For fitting vftlith OtMe HA 


vm, in bulk, it wkl tj Um 
far which might the price it 
■bather pip Keel or eoreni 
ter.tod ink) ooU to the 
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support and work the 2 side rods that 
carry the lath to which the felt is 
attached One pedal has to draw down 
both levers, so that the division be- 
tween them must be shaped accord- 
ingly. The ends where friction occurs 
are covered with baize, and then rubbed 
with yellow soap. Generally the height 
of the side rods is determined by the 
height of the hammers . The damping 
felt is 1 in. wide at the treble end to 
1} in. at the bass end, and 1J in. is 
glued on to the lath. Ihe length of 
the felt is just a trifle over what is 
sufficient to cover the wires . The lath 
is 1$ in. deep and a ^ in. thick, and 
fits into a slot at the upper end of each 
side rod, so that the top edge of the 
lath is level with the end of the rod. 
The side rods rest on the extreme ends 


of the pedal levers, to which they are 
attached by leather binges ; the mode 
of attachment will beet be observed 
from the discarded side rod, which will 
be too short for uae. These rods must 
run up quite close to the aide walls of 
the piano, and their length will be 
such that the tipper edge of the felt 
will rest ordinarily 1 in. below the line 
on which the hammers strike the 


strings. At about 6 in. down, a 
mortice is cut in each rod, and this 
works on a 1 in. screw, driven into 
the side wall. The length of the 
mortice is such, that when the pedal 
is down, and the rods are raised, the 
felt will cover the line on which the 
hammers strike the strings. A small 
circular felt washer lieabetween the 
rod and the head of the screw. A 
strong bund spring attached to the 
under side of the right km, and 
acting on the floor of tnepiano, com- 
pletes the mechanism. (W. W. C.) 

Hannonium-Parta qf, and k 
first purchase about 16 ft. d 
fja. pine, about 1 ft, wide, and s 

*?• 2 in* thick at one eod!°a&d 

wd running off to J in, thick at tfa 

etiw, Baparti^araitothsOTality 


dry, kept in a warm room— but not 
too near a fire— for some weeks before 
being worked upon. 

While the wood is drying, procure 
your vibrators or reeds, from any har- 
monium-builder. Buy a good set of 
54 notes, C C in the bass to F in the 
treble, being octaves. Prices of 
reeds run from 12s. 6d. to 26*. a set, 
according to quality ; reeds can be 
purchased, together with leather for 
the bellows, and all other requisites, 
of Willis, 29 Minories. Also purchase 
the screws (about 15 
dozen) for screwing 
the reeds to the sound 
board. See that the 
reeds are well riveted, 
or they will soon get 
slack, and cause much 
trouhle. 

Fig. 58 is an elev- 
ation of the ends of 
the case ; a, block or 
cheek; b, ledge; c, 
bottom block ; rf, 
groovefor front panel. 

Fig. 59 shows under 
side of boards to carry ■ 
feeders; Fig. 60, valve boards for 
feedere; Fig. 61, shape of pieces for 
sides of feeder ; Tig. 6U, shape of 
pieces for ends of feeder ; Kg. 62 



Fw. u. 




Fio. 63. 



Fw. M 


pair of rib* (black hue at top ifaom 
whan linen is glued on). F». .93 
ilh»trat<* \he arrangement of the 
interior : a, feedere; #, r ewr wfce } e, 
02 
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wind-cheat ; d t spiral springs ; e, sup- 
ports for crank ; f, cranks ; g, cords 
for connecting ends of crank levers 




Fm. SI 


to foot-boards ; A, wind- trunks; », 
Mock* or cheeks ; safety valve ; Jr, 
peg to open valve. 

The Owr.—The case must be got 
ready first, u the bellows and other 
parte are fitted to and supported by it. 


The wood may be pine, oak, mahogany, 
walnut, or rosewood. First make the 
ends, 2 ft. 7 in. high, about 12 in. wide 
in the narrowest part, and A in, thick. 
The top portion, to a dentil of 7 in., 
project* about 2 in. at the front. This 
wider portion most be thickened by 
gluing and screwing a prepared block, 
2 in. thick on to tbe inside. The bot- 
tom part mould also be blocked out 
to the same thickness, and 3 in. in 
depth. These blocks need not be solid, 
but nay be nude of fin; stuff, and 
then vcpeerad over where they will 


be in sight. An ornamental truss 
may be placed under the front of the 
top block, or cheek, or a turned pillar 
may run from the under side of the 
top block to the top of the bottom 
one, which will form a base for it. 
Now glue and screw a ledge of wood, 

1 in. wide and 3 in. deep, to each 
end, to support the bellows. These 
ledges, as also the cheeks, should not 
extend right across the end, but to 
within } in. of the back, bo as to allow 
the dust pane], or back, to be fitted 
in. A glance at Figs. 68 and 63 
will explain theee operations. 

Prepare a panel of fin. stuff for 
the front, 3 ft. 3 in, long, and 2 ft. 
high, with an opening cut in thebottom 
part, 1 ft. 8 in. long, and 8 in. high, 
to allow the feet to be placed on the 
foot boards. This panel is let into 
the under side of the cheek or blocks, 
about } in. 

Prepare a board 4 in. wide, 8 ft. 
4 in. long, and 1 in. thick, and screw 
it at the bottom of the lower blocks, 
so that it may come right to the 
front, and lie fiat on the floor, This 
is the foundation-board, on which the 
foot-boards for blowing will be hinged. 

Take 2 boards, 3 ft. 3 in. long, and 
fix one to the top cheeks at the hack, 
and one at tbe bottom. 

Proceed to fit up the interior o! the 
case. First prepare 2 boards, 3 ft. 

2 in. long, 11 in. wide, and at least 
j in. thick, to carry the feeders and 
reeemir. Plane them very true and 
smooth, then cut 2 boles in each, 
6 in. long and 1 in. wide, at a distance 
of 3 in. from each end. Fig. 69 
shows tbe under side of the board to 
carry the feeders, with 2 spiral springe 
fitted to it, and tbe holes cut in it for 
the wind-trunks. The ipringi are to 
cause the feeder to often when released 
from the pressure of the foot, and are 
termed " gape-epringi." They may 
be made by cutting an ordinary spiral 
chair-spring in half, and placing each 
half in the position shown. 

Fudm .— The feeders next claim 
attention. Tbs under of valve hand* 
art each I ft. 4 in. long, lfi§ in* 
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and f in, thick. Bore 4 holes, 1£ in. 
diameter, through them, ae shown in 
Fig, 69. These holes are to be covered 
by valves, which must be made ae fol- 
lows : Glue 2 thicknesses of leather 
together (soft side outwards), leaving 
one 1 in. wider than the other ; place 
them between 2 fiat boards to dry, 
then cut them to size, and glue the 
single thickness down to the valve- 
board, thus forming a hinge to the 
valve. The valves may each be made 
to cover 2 boles, so that only 2 valves 
will be needed for each feeder. They 
should be J in. larger all round than 
the boles which they cover. 

Vdve-boardt.~~TiiQ valve-boards are 
next hinged on to the feeder-board, 
and for this purpose a strip of f-in. 
wood, in. wide, is to be glued and 
screwed on to the under side of the 


feeder-board, and a similar strip on to 
the inside end of the valve-board. 
The valve-board may be hinged either 
with brass butt-hinges, or & strip of 
leather inside and out. Many prefer 
the latter mode, as there is no liability 
to squeak. 

Fteder-fddt. — The folds of the 
feeder may now be got out of $-in, 
board. You will require 8 pieces like 
Fig. 61 for the side*, and 4 pieoea like 
Fig, 61 a for the ends. The ends of 
each fold are cut to an angle of about 
40°, Set these out very carefully, m 
it is important that they should be 
accurately made, or the feeders will 
be the source of ooostant annoyance 
and trouble, Procure some very soft, 
supple, white sheepskin, and cut it 
into strips (lengthways from the neck), 
about 1$ in. wide. Cut some strips 
of linen about U in. wide, aero* the 
stuff. Stand seen pair of ribs side by 
®de, with their short edges about A 
m, apart, which you may secure by 
P«aog * strip* of stout cardboard 
wtween them, and glue a strip iff 
unen over the edges, aa shown in Fig. 

The hnsn will thus be on the 
made when the folds are attached to 
tkMo* Let this dry, end then 
^*•*4 jTkite on the other 


Then glue similar strips on the outside 
of the top and bottom edges, bo that 
half the width of the leather overhangs 
all round. Fasten the spiral springs 
in their proper position on the valve- 
board, and then glue the overhanging 
leather of the folds on to the valve- 
board and feeder-board. 

The inside must also have strips of 
linen on the joints, which you will be 
able to rub down with a strip of wood 
inserted through the comer holes 
where the gussets will be put on. 
When you have attached all the folds 
to the feeder and feeder-board, and 
well rubbed down all the leather, to 
make it adhere perfectly 1 1 over, let 
it dry thoroughly. Open the feeder 
to its full width, and cut a paper 
pattern of the gussets ; cut them out 
in leather, and, after paring all the 
edges with a sharp knife, glue the 
gussets on, and rub them down well. 
A small triangular gusset-piece will be 
required for each oorner where the 
valve-boards are hinged ; and if brass 
hinges are used, a strip of leather 
must be glued all along the joint, to 
make it perfectly air-tight. When all 
this is dona, clean off the leather with 
a sponge dipped in hot water ; cover 
all the woodwork of the feeders with 
ooloured or ornamental paper, and they 
will look very neat. 

IFwd-fronjfci.— Make the two wind- 
trunks of thin wood, 6} in. high, and 
slightly larger internally than the 
wind-holes. 

Ratmir .— The reservoir is merely 
a rectangular bellows, with each fold 
2{in, wide. Cut the ends of each fold 
to an angle of 40°, the same as the ends 
of the feeders. The bottom board of 
the bellows will be | or f in, thick, 
and a safety-valve must be made in it 
in the position shown in Fig. 68, j. 
This mav be about ^ in. square, and 
oovered by a valve of thin wood, lined 
with soft leather (soft ride outwards), 
one end of which overhangs about 
1 in., and is glued down to form a 
hinge. The valve is kept closed by* 
spring fastened through a little staple 
on the valve. 1 pqg of wood, about 
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2$ in. high, is fixed in the feeder- 
board immediately under the valve ; 
so that as the bellows descends, the peg 
press* the valve open, and allows a 
little wind to escape, thus preventing 
undue pressure on the reservoir, A 
spiral spring is fixed to the centre of 
the under side of the reservoir, and 
to the top of the feeder-board. This 
spring exerts a constant pressure on 
the reservoir, and gives the force of 
wind necessary to cause the reeds to 
sound. 

Foot-boards .-' The foot-boards may 
hi made of l*in. deal, hinged on the 
under side of the front edge to the 
foundation-board already mentioned, 
and connected from the top by a cord 
to the lever arm, which is fixed into 
an axle working on centres in 2 up- 
rights placed at the front and back of 
the inside of the case. Another arm 
extends from the other side of this 
axle immediately under the centre of 
the feeder, to which it is connected 
by a short lug. The general view will 
sufficiently explain this, the axle there 
being shown in section only. The 
foot-boards should have a ledge of 
f -in. stuff on the front edge, and they 
uuy be covered with a piece of carpet 
to make them look neat. 

Wind-chest.— Tht reservoir having 
been completed, should now be fastened 
with glue to the reservoir-board, which 
has previously been referred to. This 
board lies on the top of the 2 wind- 
trunks, which should have a strip of 
leather run all round the top edges to 
make all air-tight. 

The holes in the reservoir-board 
over the wind-trunk* must be covered 
with leather valve* to open upwards, 
made in a similar manner to those in 
the feeders. These valves are to pre- 
vent the return of the wind after it 
has been pumped into the wind-chest. 
A small hole, 4 in. Jong and 1 in. wide, 
is cut in the esotre erf the reservoir, 
board, to let the wind into the reser- 
voir, If this is covered with a wooden 
valve lined with leather, so that it 
may be cloeed by pulling out a itep 
knob, you will have the stop termed 


“expression”; but if you do not wish 
for this stop— which is rather difficult 
to manage, and causes the breakage of 
many reeds by over-blowing— you will 
not require any valve over the hole, 
but may, if you like, make it rather 
smaller, and cut 2 more holes, 1 on 
each ride of the central one, and about 
equidistant from that and the ends 
of the reservoir, as shown in Fig, 63. 

To form the wind-chest, take some 
$-in. pine, J in. wide, and glue it all 
round the top of the reservoir-board 
fair with edge of it at the sides, but 
2 in. in from the ends, and plane it 
level all round, thus forming a shallow 
bow f in. deep, Now to see if your 
bellows answer, lay a strip of leather 
all round the edge of the wind-chest, 
screw a *-in. board tightly down on 
to it, and glue some paper all round 
the joints to prevent any escape of 
air; when dry fit it into the case, 
placing a couple of long wedges under 
the cheeks to hold the reservoir-board 
firmly, and a screw or two through 
each end of the bellows board into the 
ledges. Press the foot-boards gently 
and fill the reservoir (do not overdo 
it), and then if your bellows is sound, 
and the valves act all right, the reser- 
voir will take some minutes to empty 
itself. This board is only used to test 
the bellows, and does not form a part 
of the instrument. It is utterly im- 
possible to make the bellows entirely 
without leakage. 

Pan.— The pan or sound-board next 
claims attention. Take the beech 
plank before referred to, which is to be 
2 ft. 7 in. long, 6 in. wide, 1 1 in. thick 
at the bass end and tapering off to } 
in. thick at the treble end. Plans 
this very truly on both rides for it 
must not be touched with the plane 
after the subsequent operations. Tike 
I the width of the row of keys— which 
will be about 2ft. in.— aod mark it 
on the sound-board, leaving 1 in. at 
the bees end and I in. at the treble 
end ; divide the 2 ft. 5$ in, into 54 
equal parts, and the lines thus made 
will be the centre* of the mortice*, 
which mm let not as follow* ; At a 
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distance of 1| in. from the back edge 
of the board, draw a straight line all 
along it, ; at the bass end, set off 1} in, 
from that line on the first of the cross 
marks ; at the treble end, set off J in, 
on the last cross mark, and join it by 
a sloping line to the bottom of the 1} 
in. line, yon will thus get the lengths 
of all the mortices, Then mark the 
widths of the mortices, which should 
be | in, at the bass and diminishing 
to $ in. at the treble. Cut the 
mortices right through the sound- 
board, and clear them out nice and 
smooth ; those in the base may be cut 
back on the under side, as shown by 
the dotted line in Kg, 64. 

Cover the top of the board with a 
piece of stout veneer— sycamore being 
the best— which should be glued and 
clamped tightly down, and, 
when thoroughly dry, the 
pallet holes may be cut 
through it, those at the bass 
end being 1 in. long aud 
rather more than £ in. wide, 
and gradually diminishing in 
size up to the treble. You 
can mark these out in the 
same way as the mortices. 

Having done this, take some 
f-in. beech, or pine, 2 in. 
wide, and box round the 


the screw can also then be inserted 
without danger of splitting the wood. 
The pallets themselves are made huge 
enough to cover the holes well, and 
are tapered off at the top as shown. 
They are covered with soft leather on 
the under side, and whiting should be 
rubbed into the leather with a little 
block of wood. In gluing the pallets 
on to the levers, some place a piece of 
stout soft leather between the lever 
and the pallet. 

String the levers on to the centre 
wire, put them into the proper grooves, 
and press the centre wire down into 
the gauge mark ; then glue a piece of 
wood i in, thick on each end of the 
bar, with a hole in it lord with the 
gauge mark to receive the ends of the 
centre wire, which may be drawn cut 



edges of the sound-board 
fair on top side, the boxing project- j 
ing on the under side only. Now get 
out a bar of beech 1 in. square and 
2 ft, 6 in. long, and glue it down on 
the top of the sound-board, so that the 
centre of it is 2f in, from the centre 
of the pallet holes, Hun a deep gauge 
mark all down the centre of the top of 
this bar to receive the centre wire on 
which the pallet levers work. Cutout 
54 grooves in the bar in a line with 
the pallet holes ; this may be done by 
tying two small tenon saws together. 
Now make the pallets and levers, as 
® % W, the levers being made 
first and bored through the centre 
with a fine bradawl, or drill. The 
hole in the end to receive the long 
thin screw can be best made by urn* 
*2 to krer lightly into e rtoe, end 


from either end if required at any 
future time. Just at the back of the 
pallets fasten a strip of wood exactly 
thick enough to be level with the tope 
of the levers ; this is to fasten the 
pallet springs in. The springs are 
made of tolerably stout piano wire, 
bent into the form shown, the front 
end being turned up to run in a gauge 
mark on the top of the lever, the 
back end turned down and fixed into 
the strip of wood above referred to ; a 
small screw being inserted close behind 
it, so tint the head holds the wire 
well down, or a small loop may be 
made in the end of the spring and the 
I screw paved through that. 

It may be of service to mention t 
plan for entirely dispensing with time 
steel springs. Bead some pieces of 
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wire thus 1, and insert one between 
eroy pallet lever, just behind the 
centre bar. Then procure from a 
draper, 2} yd. of covered elastic bend 
that will stretch well, and, having 
made a loop at one end, slip it over the 
first wire crook, then over the first 
pallet lever, under the next crook, and 
over the next lever, and so on all 
through. This plan is simple and 
answers well ; when the elastic does 
wear out, it can be renewed with very 
little trouble, and at a coet of only a 
few pence. The band should be } in. 
wide, and contain at least 6 strands of 
elastic. 

The vibrators may now be screwed 
cm to the under ride of the sound- 
hoard in the position shown in Fig. 64, 
and the sound-board may then be con- 
sidered complete. It should be hung 
by a peg through each end, which is 
made to project 3 in. for that purpose, 
the peg running into the cheek blocks, 
so that the sound-board may be turned 
down as on a hinge, and Ik fiat on the 
wind-chest. Make a little roll of cloth, 
cover it with soft leather, and fasten 
it all round the under side of the 
Bound-board, then fix 2 iron boob in 
the ride, and 2 eyes in the wind-chest, 
so that when the sound-board is turned 
down on to the wind chest, and the 
boob are fastened into the eyes, there 
can be no escape of wind from the 
wind-chest, except through the vibra- 
tor* and pallet boles. The key-board 
will best be purchased, either new or 
second-hand, When it is pUceflKn 
position, the screws in the ends onbe 
levere should come under the proper 
keys, so that when the key is pressed 
down it opens the pallet belonging to 
that note, 

A folding Hd should be made to the 
oM,iDd hinged at the back edge so 
ttet It may be turned right back if 
r e quire d to get it the interior of the 
feitrument. finish off the cue in any 
style yvu may fancy, and your har- 
monium will be oompkted, If the 
mm fa made iff mahogany, all that 
need be dona fa to French polish the 
exterior, but if fa be made of pine, 


it should he stained and varnished, or 
ebonised. 

Fig. 64 is a sectional view of the 
bass end of the sound-board or pan : 
o, vibrator ; 6, screws ,by which vibra- 
tors are fixed ; c, mortice ; d, sound- 
board ; e t beech boxing round sound- 
board ; /, pallet; g, pallet lever ; A, pal- 
let lever rail ; t, spring rail ; swing; 
h, wire crook ; elastic band in lieu of 
steel spring ; m, screw on which key 
wets ; n, veneer ; o, roll of cloth. 

Fig. 65 illustrates & section of upper 
portion : a, bellows board ; 5, reservoir- 
board ; c, wind-trunks, with valves at 
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top ; d, reservoir ; t , expression valve ; 
/, sound board ; y, pallet levers and 
rails ; A, roll of cloth on edge of sound- 
board ; t, folding ride to case ; j. wedges 
to secure reservoir-board. (T. Main, 
in ‘Amateur Work,’) 

Musical Boxes — These delicate 
instruments are very liable to get out 
of repair, oither by direct violence or 
by neglect, a small defect sufficing 
to render them temporarily useless. 
Whilst it would be futile for any one 
ignorant of their construction to 
attefflDt remedying accidental defects, 
a small knowledge of the first principles 
of their mechanism will enable any 
ordinarily handy workman to repair 
all but very serious injuries. 

fig. 66 illustrates part of a 
cylinder, whowix^ tbe ptnog^ww of tto 5 
operations: «, pointing; i f boring; 
e, garnishing j <f, gtn&ttfag ; *, taming- 
The manufacture of a musical hoi 
may be divided into two vwy distinct 
part*. The first includes all that oou- 
owns the mechanical part of a box- 
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tbftt t» } wheels, pinions, barrel, spring, Fifth.— The cylinder is put on a 

fly-wheel, etc,, or the “ clockwork ” of lathe, and, with a file, is turned, so as 
the box. The second concerns more to give to all the pegs a flat summit, 
particularly the musical part of the and to make them all of a perfectly 
box, vie. (fitting the desired tunes on cylindrical surface, 
the cylinder, tuning the key-board, Sixth.— The key-board must be 

finishing these two parts and putting turned in accordance with the note 
them in their proper places, so as to put on the cylinder. 


have a playing box. About 
thefiretpart, it is necessary 
to Bay nothing, everything 
concemingithavinga great, 
resemblance to watches, 
and especially to clocks. 
Clocks and watchea being 
universally foijnd, and 
everywhere easily repaired, 
the case will be the same 
with the mechanism of a 
musical box. As to the 
second part. For finish- 
ing an ordinary musical 
box, the following pro- 
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cesses are necessary 

First.— The tunes are pointed on Seventh.— The key-board must he 

the cylinder. (Previous to this, of attached by screws to the plate of the 
course, the choice of tunes is made, musical box. 
with the notes necessary for playing Eighth.— The ends of all the keys 
them.) Tha pointing is effected by must be put in their right place, in 
an instrument in which the cylinder reepect to height (they must all be 
is placed on its 3- points, A needle on on a level), and with regard to the 
a dial senes to make the cylinder pegs of the cylinder, 
turn, in accordance with the measures Ninth.— The key-board in place, 
of the music (tune), whilst the poiuters each peg of the cylinder must be bent 
glide from one end on the cylinder to forward, so as to pass directly by the 
the other, making small dots on the middle of the point of the key corre- 
cylinder in accordance with the notes spooding, and more or lees bent, so as 
of the tune, toaUow the key to produce its round 

Second.— At each one of these dots right instant ; a special instru- 
a hole must be bored, of the same foe ment with dial and bands is here again 
as the steel pegs. This is made by a necessary, 
very simple boring machine especially Tenth,— Steel spirals must be put 

adapted for the purpose, at the end of each key, and bent in 

Third.— In each of these holes a the right shape, so as to stop the 
steel-tempered peg must be placed, vibration of the key each time a peg 
and all f creed mto the game height comes to lift it. 
above the cylinder. The pegs are In the preceding description, several 
long enough to have a part in the operations have been intentionally 
n»dc of tto cylinder, omitted which are of no great eonse- 

cylinder is partly quenoe for a general comprehension, 
with mastic gum, in order to Before giving further details, it will 
oaten the steel pegs, and to give to be necesauyto make three preliminary 
the whole cylinder a oertaia oenrist* remarks. The first ia a precaotwwry 
suggestion, that great care ahwM to 



202 Musical Lnsthumsnts : Repairing Musical Boxes. 

taken never to take out any part of a Bible to make a new key-board for a 
box, except the key-board, without given cylinder, or the reverse— a new 
ascertaining whether the spring of the cylinder for a certain key-board— 
barrel fe quite run down. It is easily without having in hand the entire 
understood that by lifting the keys of musical box. These two parte, which 
the key-board, if, for instance, the fly- are the two most important of a box, 
wheel is removed, the spring being are too closely connected to permit the 
partly wound up, the cylinder, not mending of one without the other, or 
being able to turn without the pegs without the plate which carries them 
attached to it, will revolve rapidly, both. It is only when one or two keys 
and one of two things must happen, are broken that it is possible to replace 
either the steel pegs of the cylinder them without the entire box. 
wi]l give way under the resistance of We have now given, in a brief way, 
the key-board, and then break or be an idea of the manner in which a 
bent hack wards, or, if the pegs be musical box is made, and the indies- 
strong enough to resist, the key-board lions when a box should be repaired 
will be destroyed in pieces. Very at the manufacturer's, or elsewhere, 
often both cylinder and key-board may We will now admit that the cylinder 
he broken in this way. Therefore, is in sufficiently good condition, and 
after having taken out the key-board, will mention, one after another, the 
ascertain if the spring is at rest, and accidents which may be easily repaired 
if not, let the hoi run down, and for by any skilled workman, po«aaiDg 
more security, that no strain exists ordinary took, 
on the spring, lift the ratchet which Next to the cylinder, one of the most 
hinders the spring from running hack- important parts of the musical box is 
wards, and unwind it. the key-board. We will first see how 

The second suggestion is : Before all accidents happening to a key-board 
commencing to repair a box, observe can be remedied 
at first if the pegs of the cylinder are It is well known that the number of 
all bent in the same direction, and if vibrations of a pendulum in a given 
there be a few missing. If this be time, is regulated by the weight of the 
the case, there is all probability that pendulum-ball. The heavier it is, the 
the box need not be sent to the manu- more slowly will it vibrate, and the 
factory for repairs. But, if a certain lighter it is, the more quickly it will 
number of pegs be wanting, or bent go. The same is to be found with the 
in all directions, especially backwards, key of a key-board, which is nothing 
do hope must he entertained of repair- but the half of a tuning-fork, 
vug the box, except at the manufactory The lower tones giving a lees number 

itself, where all the particular took of vibrations in a second than the higher 
are found necewaiy for making a ones, it will suffice to load the end of 
maWBox entire. In this way much the key to lower the tone,and to lighten 
expense may be avoided, and tune and it to have a higher tone. It will also 
annoyance »red, be easily understood that a thick key 

Thirdly, a very wrong impression is or a short one will vibrate more quickly 
widely spread concerning the repairing than a thin or long one. After three 
of a musical box, which the writer will suggestions, it will be very easy for 
endeavour to correct, Very often a any one to put any number of keys to 
badly damaged key-board is alone rent the right tone, 
to the manufacturer to be repaired or Any person having had a key -board 
changed for a new one, or anew kty- in hand, will hare noticed that there 

board fa demanded to replace an old are two kinds of ktyi; some baring 
cos, without sending bad the whole lead at the end, and otfcm that have 
box. In the actual state of maon- none. For those taring M, it will 
factoring muaioil boxes, it is imps* be sufficient to out some of it 
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elevate the tone, and to file the key 
between the lead and the braes plot, 
to lower it. For those without lead, 
the rame must be done to lower the 
tone, but having no lead, must be 
filed near the end underneath, to 
elevate it. As you must avoid having 
any thin keys (these not possessing 
good Bound), instead of filing a key to 
lower it, it will be often preferable to 
change the lead for a 
heavier one, or supply 
the deficiency by 
solder. 

We have now to see 
in what manneramia* 
sing tooth may be re- 
placed. Take a piece 
of steel and make a 
key of the Bame shape 
as the missing one, or 
the adjacent ones, but 
on the under part a 
heel must be deviaed, 
as indicated in Fig. 

68. In the steel 
block of the key -board, 
with a file of the width 
of the key, make a 
notch as indicated by 
Fig, 67. Hammer 
the new key in it* place, so that the 
heel will exactly fill the hollow space, 
and so that the key will be placed as 
much as posabtain the right direction 
and right level. Hi making' the new 
hey, the point must be made a little 
longer and a little wider than the adja- 
cent ones, Then temper the new key, 
draw it to a dark bine, so that it will 
vibrate like a good spring, and at the 
time so that it can be filed. 
Whiten the heel of the key, put it in 
place, and solder Hi. This must be done 
with a soldering hit, which weighs at 
least 6-8 lb., sou to retain sufficient 
l**' x W the oopper pretty hot on the 
*ey when in (ti ptoe, and after a few 
tQomenta’detotSddarwillrun. The 
solder aadadq an the tame as used by 
innaen The key well find, must then 

S) °f w tuMd bj 


here to say in what way the under 
part of a key can be easily filed. Put 
in the vice a small block of steel or 
brass, a little thicker than the key is 
wide, about | in. long, with a small 
elevation, lengthwise. Place the key 
to be filed on this block, the whole 
comb being held in the hand under 
side up, and with a certain pressure 
the key will rise above the others, and 
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will be easily filed with a square file 
fk in. wide, and 6 in. long. When 
the key to be filed is in the middle uf 
along key-bowd, it will be advantageous 
to make an appropriate handle to the 
file, as indicated in Fig. 70. 


Fkj. «. 



The point of the key must than he 
finished, that k, filed to iU proper 
width (to correspond to the other 



SO i Musical Ikstbukknts : Repairing Musical Boxes. 

points), and, at the same time, brought In caw only a point of e by is 
u nearly as possible to the same broken, it is not necessary to replace 
distance from the two adjacent points, the whole key. With the blowpipe, 
For putting the point to exact its the end of the by must be uutempered, 




length, it would be well to hold the | but care must be taken that the fieri- 
key-board with the keys perpendicu- ble part of the key be not beaten and 
larly on a piece of fiat window-glass, untempered (the sound would be lost); 
and by reflection it will be easily seen a small notch is made with a narrow 
when it is brought to the same length file, and a small pieoe of spring is 
as the others. 

Place the point of the key, when it 
is filed to the right width, as nearly as 
posable to its level, and proper distance 
from the adjacent ones. Sometimes it 
may be found necessary, however, to 
change the place of the point of a key ; 
to lower it so aa to put it on a level 
with the other ones, or to shift it to 
the right or left. In this caw, a small 
anvil must be made, well tempered, of 
about the same shape as the one used 
for filing the keys, but quite flat on 
top, with no elevation. The hammer 
used most have one end tempered, 
with the end a little rounded and not 
too sharp. If a by is forged on the fit, ft. 

left angle, it will move to the right, 

and wee renal. The by must be filed and prewed in. It will be easily 
forged on the under aide. Here a soldered with a small soldering bit. 
certain practice isquite necessary ; the Then the point must ba finished as 
by must be well placed on the anvil, already indicated, 
the spot to be re-forged resting well It may be well to remark here, that 
on it, ami 2 or 3 strokes of the hammer when a by is untempered and has no 
will make the by move a little. ; sound, it will sometimes regain sound 

To lower or elevate a key, another ; by drawii^ it to a blue with the blow- 
anvil of the same size as the preceding pipe, without previously tempering it. 
one is neceoarv, tempered, but notched [ Now the whole by-board bring com- 
on the top (fig. 71). The key is laid plete, no keya or points missing, it 
lengthwise and quite flat on this anvil, j must be put on the muM box-phte, 
and fcy striking the by with the other , and the line of small doia, which e very 
end of the haomter (fig, 72 ), which is j cylinder carries, will wm to indicate 
flat and not tempered, the by will if all the points of the by board 
bend upwards. In both these cases occupy thrir right prices. This cw 
mach ears oat be takset, ss it is vary also be seen fay tha pip ; when th* 
toy to break a key a uring tins cylinder turns, the pet* must all come 

httn«t ,.i- exactly under the wdile of each 
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of the key-board. When it is aacer- wise between the two bridges. If the 
tained that all the points are in their least play exists, it will be utterly 
places, the key -board must be finished impossible to finish the box properly. 

The pegs of the cylinder must neces- 
sarily follow exactly under the points 
of the keys ; if not, the box will never 
play well. If any play be found, it 
fto. it. will easily be removed by bending the 

legs of one of the bridges of the axis, 
completely— that is, all missing spirals This done, the spirals of the key- 
replaced, and the key-board then defi- board must be bent their right shape, 
nitely tuned. and the key-board put in its proper 

The tuning must always be done place. It will be well in a few words 
twice, because all operations upon a to describe the theory of the spiral, 
key change its tone a 
little, even when a spiral 
is changed ; and before 
hammering a key, it 
must be brought to the 
proper thickness and 
about to its right tone. 

It may be advisable 
here to remark that in 
the first tuning it is 
well to leave the key 
half a tone too high, 

because putting a spiral Fig. 74. 

at its end lowers the 




tone, and m general it is easier U 
lower the tone than to elevate it. 

There remains now only to be s ei 
what form must be given to the spin. Is 
how to put the key-board in its righ 
place, and, in general, how to have i 
good playing musical box. 

The manner of repwring all defect 
in a musical box baa now been indi 
cated. The mechanical part now run 
well, the key-board is repaired, tuned 
and in good condition. Before indi 
eating the form which must be give] 
jo the spirals of the key-buard, mu 
hw to place the key-bird itself ii 
™ ^ht position, we of&r the foUowini 
sumeations. 

The cylinder must be free to mow 
awdy up the 6, 8, or 10 tunes, as th 

^^ybe,andJaUb^mdOyt 


m rare must principally be to 
to 

**ly; on the other hand, it n 


this being a very important part of 
the musical box. The manner in 
which these small steel stifiers are 
bent contributes very much toward 
making an excellent box. The upper 
side of the key-board must always 
make the same angle of the radius of 
the cylinder, passing through the 
point of the keys. This angle a 6 c 
Fig. 74, must be 165°, or, which is 
the same thing, angle abd equal to 
15°, It is not very easy to measure 
this angle, but in practice the following 
will amount to about the same results. 
Supposing the diameter of a cylinder 
to be 2& in., ad must be $ in. it 
will be observed that the upper level 
qyhe key-board, be , prolonged, will 
Sjpa petty exactly the summing of 
tie apnng at the end of the cylinder. 
Supposing this to be the case, the 
spiral mist have the shape indicated 
in ffg. 76 magnified. The end of 
tiie spiral must be is near the point 
of the key as possible without touching 
it. It must be observed that the 
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heavier a key is (or the lower t he tone) 
the thicker must be the spiral, as it is 
more diffi ult to atop the vibrations of 
the key. As the cylinder turns, the 
peg will first touch the spiral at about 
the last third part (in Fig. 75 the 
peg la at the place where it should 


put the key-board in its proper place. 
1st, As to height, The dotted line 
which is found on each cylinder will 
here serve as a guide ; but it must be 
observed that, supposing the shortest 
key to be on a.leveiwith the dots, the 
longest ones muat be a little below, 




Pio. T*. 


commence to touch the spiral), the spiral 
will fall back, and when the peg has 
reached the end of the key, the vibra- 
tion of the key will have stored. If the 
spiral is too thin, the peg will readily 
pinch it (it must then be changed), 
and will not sufficiently stop the vibra- 
tion* ; or if too thick, the spiral Itself 
will produce a buxzing noise in stopping 
the vibrations of the key. To see if 
the spiral has a good shape and works 
properly, it will be best to let the box 
play slowly, the key-board in its place, 
and examine how the pegs act on the 
spirals, and see that they do not get 
out of place. Some practice will be 
necessary here to find out if the spirals 
most he best forward (when they do 
not sufficiently stop the vibrations), 
or backward (when they make too 
much noise, or art pinched). For 
bending theta spirals a pair of pliers 
(fkTft) with a hook at each end 
wdl be neosswuy, It * must not be 

fagottea that the shape and strength 

of the spiral, its distance from the tod 
oftbtktr, rti place backward or for- 
*wd» ku hart an importance which 
sa*!*hecTerioc 
s JHa wtr thing ranfmng now k w 


about the distance of half a dot. This 
difference in level gives the difference 
in “ rise ” of the keys, the longer ones 
necessitating more rise than the shorter 
ones. If thw level should not be right, 
the key-board must be left at it is, and 
one of the bridge* must be raised or 


•m. The xey* board must occupy 
the right place, as to left and right. 
That is, all the pegs must pais directly 
in the centre of the point* of the 


keys. It will facilitate matters to 
observe if the points of the keys pa*s 
at the same distance between the pegs 
of the two adjacent tunes. Should 
they not, the cylinder or the key- 
board must be shifted right or left ; 
the key-board by bending the feet in 
the opposite direction, the barrel by 
filing or elevating the, metal piece 
which rests on the tune counter placed 
on the inside of the toothed wheel of 


the cylinder. 

3nL A good rise must |fc#no 
the keys of the kej-boie£P tof 
rise too tittle, thsy W01 im but tittle 
sound; if too modi, will bsvea 
dkgrMebfe sound, and, jnoreover, it 

mumpM*#^*** 
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tbe vibrations, or they will make a place all the spirals, bend them appro- 
noise and get pinched. At the same priately, tune the keys definitely, put 
time it must he carefully examined if the key-board in its right place, finish 
the different keys produce their sound the bending of the spirals to their 
at the same moment ; that is, in those proper shape, and then correct all pegs 
parte of the tune when it is easy to on the cylinder, 
observe that they should. This will It often occurs when a musical box 
be readily seen by letting the box play plays that the pleasure is destroyed by 
ulowly. When the sounds are pro- a continual buzzing noise, produced 
duoed too late, the part of the key- always by a piece of metal or wood not 
board where this occurs must be put a properly fastened. The best way to 
little backwards, and if too soon it find out what part of the musical box 
must be put a little forwards. This is produces this disturbing noise is to let 
obtained by bendicg the feet of the the box stop, and make the keys re- 
key-board in the opposite direction. sound from one end of the key-board 
When the key-board is mended and to the other with a rounded point *, 
tuned, it would be well to suggest that the notes which cause this noise will 
the spirals be bent only approximately, soon be discovered, then continue with 
until after these last operations are one band to produce this sound, and 
completed, when the last touch must at the same tune with the other hand 
be given to the spirals, in order to touch all possible parts of the box 
obtain a musical box playing smoothly which seem to produce the noise, and 
and agreeably. as soon as, by touching, the noise 

After all this is done, it would be ceases, the object has been discovered, 
well to let the box play through all Tightening the screw, or a drop of 
the tunes, and correct all the pegs that oil, will very often do away with the 
may have lost their right position, noise.. 

either right or left, ty producing a Wind Izutniment*.— We are 
disagreeable noise, by touching the indebted to Means, Hawkes and Son, 
ends of the keys when they should not, of Denman Street, London, W., the 
or by playing too soon or too late, famous musical instrument makers, 
When they play too soon the pegs for the following notes upon the care 
must be bent backwards ; when too of wind instruments and arum 
late, forwards, A few hints on how to keep them 

The case may happen that 3 or 4 in good order, and what to do when 
tunes play quite wefi, and at the fifth needing repair, 
ooe, for instance, all the pegs pass There are two kinds of wind instru- 
wr the aide of the ends of the keys, meets, vis. : wood and brass, the wood 
““swill be corrected by touching that consisting of the following : piccolos, 
part of the counting wheel wbjdh gives flutes, oboes, clarionets, and bassoons, 
the said tune. The brass, of comet*, horns, baritones, 

Let us now resume, in a few words, trombones, euphoniums and bom- 
the order in which *U then different bardons. 
re P«ra are to he effected. Wooi-Ftwtire wfll takethe wood : . 

‘ repair all oonoeming the me- then ingbrumenta are very liable to 
paHol thtbox, imtu, Without crack or split unless great care is taken 
key-board, every wheel runs well, with them, especially in tropical di* 

' At " * ' mates. Immedktely the player has 
finished with his instrument, it should 
be thoroughly wiped out with a dean 
soft rag or old silk pocket-handker- 
chief, till quite, dry, thus preventing 
the moisture horn penetrating tha 
grain of the bore and splitting tfc* 
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wood ; one of the finest remedies is to 
pus an ofly rag through the bore 
occasionally, say once a fortnight 
(salad or sweet oQ being the best for 
this purpoae) ; this will prevent crack- 
ing, and greatly improve the tone of 
the instrument. The mechanism or 
key-work should always be kept per- 
fectly clean, and, as far as possible, 
free from dust, a spot of oil being 
occasionally put on the small steel 
blyeka on which the springs work, and 
also between the metal pillars of the 
keys, thus giving th?t sharp, clean 
action to the keys and levers which is 
ao essential in performing rapid pas- 
sages. All wood instruments should 
be taken apart at the joints when not 
in use, otherwise the moisture will 
collect round the tenons, which will 
cause the wood to swell and crack the 
socket of the joint into which it fits. 
Some instruments are fitted with cork 
joints, and others with hemp or cotton 
lapping; in either case the joints 
should be slightly greased with a little 
fresh butter or vaseline (a specially 
prepared grease is sold for this purpose), 
when found to be dry or difficult to be 
put together. On no account should 
the joints or tenons be moistened with 
the mouth : this causes the cock to 
swell or the lapping to become uneven, 
which binds itself in the socket, and 
often makes it almost impossible to 
take the jointe apart, ultimately in- 
volving the expense of an entirely new 
joint, sometimes a very costly item, 
especially in cases where the instru- 
ment has most complicated mecha- 
nism, a angle joint ousting from &, to 
U. or more. 

Museums are often haodioapped by 1 
'their instruments getting; out of order 
when they are Jiving is parts of the 
globe whan thm art no instrument 
makes or repair**, sad when great 
Iom of time would be involved in nod* 
iog to a maker. Some of the minor 
repairs may be executed by the per- 
former himself, if very great care is 
tpkm» The meet cocidob item being 

ip^niod be 


obtained ready for immediate use from 
most musical instrument dealers 
throughout the world. There are two 
kinds of springs used on alt wood in- 
struments. vis. fiat springs and round 
or needle springs ; also two kinds of 
pads, via. the white kid leather and the- 
skin pad, this latter being used for the 
more complicated instruments, such as 
oboes and the Boehm and 1867 system 
flutes and piccolos, the former being 
used for the old or simple system 
flutes and piccolos, clarionets and bas- 


soons, etc. 

To replace an old cur detective pad, 
take off the key requiring repadding, 
select a new pad, seeing that it is the 
exact sire required, then hold the cup 
of the key which contains the pad over 
the flame of a candle or small gas jet 
until it becomes fairly heated, the old 
pad can then be removed quite easily 
with a pin or needle ; while the cup is 
stall hot, a small quantity of shellac or 
sealing-wax should be rubbed in, and 
the new pad fixed immediately, pres- 
sing it well in, with the thumb upon the 
pad and the first finger at the back of 
the cup ; great care should be taken to 
see that the pad is placed quite evenly 
in the cup, if not it will not perfectly 
cover the hole which it is intended for, 
and will therefore be quite as useless 
as the old pad. 

The fixing or removing of springs is 
a rather more difficult operation than 
the above, the flat springs being some- 
times riveted to the key, ana some- 
times fastened by a small screw, these 
being generally oovered onr by a small 
piece of oork, so a* to »ve tbs key from 
making a clicking noise upon the in- 

should be scraped off with a small pen- 
knife and the screw taken out. when 

the old spring should tell of, the new 

swing should be selected of the exac 
cse required, set in place, the 
•crewrepteoed again vtiy Anafr 
a thin layer of oak can th»beP“* 
onrtUiif w#**^** 0 *..^! 

aasassx*? 

repadding. 
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canfuUy file off the Sat port of the 
riwt under the kev and next to the 
spring and punch the rivet out with a 
email punch (new rivets for this pur* 
pose can be obtained from instrument 
makers or probably from an iron- 
monger),. See that the new rivet fits 
the hole in the spring and key before 
fixing, then keeping the head of the 
rivet to the outside of the key, place 
the key downwards on a flat piece of 
iron or steel, and tap the inside point 
of the rivet with a email hammer until 
the Bprings become firmly fixed ; a 
smooth file can then be used to finish 
it off neatly, and the cork covering 
can be replaced as mentioned above. 

In the case of a split instrument 
there is really no permanent remedy, 
beyond having the defective part re 
placed by new wood-work. Should 
the crack or split be of a slight nature, 
although sufficient to cause a leakage, 
a good plan is to rub some beeswax 
over the crack, then heating a piece ol 
wire or long pin to pass it gently over 
the wax,, which will cause it to melt 
and run into the aperture, making the 
joint air-tight, but this can only be 
f aid to be temporary. Instruments 
are often made in ebonite, which, 
being a composition, will not crack or 
split from climatic influences, but is 
of a very brittle nature, and if knocked 
or dropped will break in the same 
manner as glass or china, Instru- 
ments made of this material are 
strongly recommended for hot or 
damp climates, and are greatly used 
m India and Africa. 
fcwIntirmenU.— These, like the 
™ oa ^ have the greatest of owe, 
d be kept perfectly Sean, especially 
M If Mgbow, the borTbe- 

ai?»ar» 

ffaen th» ii done thaourhir 


out with clean cold water, blowing 
into the mouthpiece and working the 
valves at the same time, so as to drain 
every drop of water from the slides 
and tubing, preventing a bubbling or 
rattling noise when playing. A little 
pure milk passed through the instru- 
ment after this process, puts a soft 
coating to the bore and improves the 
tone. The best material for cleaning 
the outside is powdered rotten* tone 
and oil, but this is a very dirty pro- 
cess, and globe or metal polish is 're- 
commended % cleanliness and quick- 
ness. This only applies when the 
instrument is made of brass ; should it 
be nickel or silver-plated, this method 
will quickly take off the plating and 
spoil the appearance at once. The 
finest method for plated instruments 
is the use of whiting and water ap- 
plied with a soft rag ; after allowing 
this to get quite diy, polish it off with 
another piece of clean soft rag, and a 
most brilliant appearance is obtained. 

The greatest trouble generally ex- 
perienced with brass instruments, is 
the valvee or pistons not workiiqj 
freely ; should a piston become slug- 
gish or work badly, unscrew the top 
and bottom cape of the valves, take 
out the piston and thoroughly clean 
it in hot soda-water, take a cleaner or 
small stick with a piece of dmn rag 
wrapped round it, euffidently large 
enough to pass easily through the 
outside casing of the valve, and work 
it backwards and forwards until every 
particle of grease and dirt is removed, 
then dip the piston into clean cold 
water, and plaoe it back again into the 
instrument. On no account should 
grease or oil be put into the valves, as 
this is, in many oases, the sole cause of 
the trouble. Should the springs which 
work the patens become weak, they 
can sometimes be strengthened by 
ta king them out and pulling them a 
little outwards, Le, making them a 
little longer ; if thahasnotthe desired 
fl&ct, a new spring must be obtained 

The slides are also a source of trouble 
if not properly looked after: they to- 
««• M* and it is then impossible 
I 
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to tone the instrument or clean it. In 
such cases a little oil should be put 

• round the edge of the tubiug and the 
instrument heated over a flame for a 
few seconds to enable the oil to run 
between the outer and inner tubes ; 
this will often release the slide, and 
when it has been extracted, it should 

■ be well cleaned and a very small por- 
tion of grease put on the inside tubes 
before teing put back into the instru- 
ment. The same treatment may bo 
adopted when mouthpieces or shanks 

■ become fixed, these may also be lightly 

• tapped with a small hammer at the 
1 joint where they are fixed, which will 

also help to loosen them, 

One of the greatest difficulties with 
brass instruments is to keep them from 
getting dented or bruised, a very bad 
dent often putting an instrument out 
of tune, a a well as making it harder to 
blow. This is a repair which can 
scarcely be accomplished by a per- 
former, as it often necessitates an 
. instrument being taken to pieces and 
the defective part being put right and 
into shape again by the use of specially 
made tools which are only to be found 

• in instrument factories, in such cases 
there is no alternative but to send 
them to an instrument maker or 
repairer. ' 

Drums— In the handling of drums, 
no matter whether side, tenor, bass 
! drum or tympani, the greatest care 
should be exercised in tightening the 
heads. Many drums are spoiled and 
' the tone ruined by wrongly tightening 
,or bracing up the brace* or screws, 
whichever the case may be, they should 
-be tightened in opposite directions, 

; until all are pulled up to the same 
tension, thus keeping the head quite 
even or lard upon the edge of the 
sbelL The fitting or lapping of new 
\heads is another mart important 
matter ; when a new head is required, 
allowance must be made far the lapdng 
rround the hoop, which holds the head 
*in petition (this hoop is termed the 
.flan hoop), about 4 m. being allowed 
tfor a sue drum and 6 in. for a hua 
firm The moat perfect method for 

tr.il : ■ : >; t--'. . :• 


' lapping a head is os follows : lav the 
bass drum flat on a table, and take off 
4 braces, then loosen the cord all 
round sufficiently to slip the steel out 
of the hoope. Follow the same pro- 
ceedings exactly for side drums. 

The time necessary for soaking heads 
in cold water varies according to the 
thickness of the skin : for bass drum 
heads from 5 to 15 minutes. When 
taken from the water, the head Bhould 
be hung on a rail or rope line for about 
15 minutes, and then laid on a fiat 
table with the smooth side down- 
wards. Place the flesh hoop on the 
skin so that the part for lapping is 
equal all round, then lap 4 equal 
! corners first, then 4 equal corners 
| again between the other 4 corners 
j already lapped, making the head lapped 
in 8 equal places round the flesh hoop. 
The above system of lapping heads 
enables drummers to lap them in a 
true circle, and is most important. 
To make sure the head is lapped in 
circle, the drummer should measure 
across the diameter each way, bo that 
i if it ia not, he can unlap or tighten 
; parts where not in circle. Lapping a 
! head out of the true circle will ruin 
the best drum made. 

A more simple method is to strike 
a true circle on a deal top table to 
fully the outside measurement. Thin 
can easily be done fly the uee of a piece 
j of string with a loop at each end, using 
a wire nail for the centre and a blue 
lead pencil for the circle line. Imme- 
diately after lapping the head on trie 
flesh hoop, it should be put on drum 
and lapjwd down all round with the !l at 
side of a mallet or pulled down with 
the hands. The cord should be gradu- 
ally pulled up tight ail round, so that 
the head is pulled down an equal dis- 
tance. The head of a bass drum 
should be pulled down fully \ jn- 
equally all round while it is wet ; side 
drum heads fully \ in. all round. 

The pilling down cl heads when 
wet equally all round drum can be 
easily regulated by the braces ; then 
the dram should be bid flat on its 
ride with new head uppermost m a 
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perfectly dry place (exposed to the 
air if possible) for 48 hours before it 
is fit to be played on ; it will then re- 
quire bracing up tightbefore it is ready 
for use. 

Artificial heat for drying the heads 
will ruin the durability and tone of 
the skin. 

The beating head for bass or side 
drums should be slightly stouter than 
the other one ; this applies particu- 
larly to side drums, where it is neces- 
sary to get a sharp repeat from the 
snare gut. For lapping, it is best to 
have a special lapping tool, but if this 
is not available, the drummer can use 
the handle of a strong table spoon. 
Drum heads must not be folded, but 
rolled while the skin is dry. If the 
head is folded sharply to cause a crease 
or long white mark, it is almost cer- 
tain to break in wear from such marks. 


Netting. 

(Set alto Trac and Splicing.) 

Tools.— (1) The tools employed 
in netting are exceedingly simple, and 
can, in case of necessity, be made by 
any person with the aid of an ordinary 
pocket-knife and some pieces of hard 
wood. The most important are the 
needles on which the string to 1* em- 
ployed is wound, and the me?h pegs 
or spools on which the netting is 
worked 

Needles are of two kinds: thoee 
made alike at both ends, with converg- 
ing prongB, between which the twine 
is passed (a Fig. 77), and those made 
with an eye and tongue at one end and 
an open fork at the other(&c d). On 
these the twine is wound by fastening 
it to the tongue, then carrying it down 
one side to the prongs of the fork and 
bringing up the other ; then hitching 
it over the tongue and carrying it 
down to the fork again, on the same 
side as that it was brought up, and so 
repeating the operation until the needle 
has sufficient twine wound upon it. 
The needles made with eyes will be 
found superior to those alike at both 
ends, as they are not liable to be caught 
in the net whilst working. They are 
made of various sizes, according to the 
stoutness of the cord they have to 
carry, and are modified, so as to fit 
them for various usee. Sometimes the 
eye and tongue are made very long, as 
in 6, which is a reduced representation 
of a needle used by the Hull netters, 
its advantage being that it carries a 
large amount of twine, the hitches of 
which pass round the sides of the long 
tongue without making a sudden 
swelling, which is very inoonvenient 
to the setter, as it prevents the needle 
being pasted rapidly through the 
meshes. 

In case needles of the ordinary kind 
cannot be readily obtained, substitutes 
may be extemporised out <4 two worn 
of win Mm in a, the wins bong 



m 


Netting- : Tools. 



he, tt. 

wqirind in mending net*. Tbt rt- frcffitr, a point of inasfe importance 
promoted in d k an exceedingly eon- in mending damaged net* Kettwg 
wfctf lorn; being ttt anw at the needlai can be purefcaeed of «Jf rt ' 
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quired adze at most cordage warehouses, | 
and they are readily made from thin \ 
pieces of hard wood, auch as box, oak, j 
ash, etc., by the aid of a common fret 
saw and a half-round file. 

Meeh pegs or spools, on which the 
netting is worked, are best made of 
very hard wood, such as box for the 
Bmaller, and oak or beech, etc., for 
those of larger size. A considerable 
number are required if various nets 
are being made, as the size of the 
openings in, or meshes of, the net 
depends entirely on the size of the 
mesh peg employed. Cylindrical or 
round mesh pegs, which are sometimes 
used, are much less convenient than 
Buch as are fat, The edges of fiat 
spools should be quite straight ; other- 
wise the meshes of the net will be of 
unequal size ; and they should be very 
smooth, so that the loope will slip off 
rapidly when desired. 

Mesh pegs of the form shown in t 
are used by the Grimsby netters for 
the sea fisheries. They are all 4 in. 
long, and usually made in seta of 5, 
the number being shown by the shallow 
holes at one end of each peg. No. 1 ! 
is 2J in. wide by 1 in. thick ; No. 2, 
1| in. by | in. ; No, 8, If in. by j 
in. ; No. 4 (shown in the figure), l| 
in. by } in. ; No. 6, 1$ in. by f in. 
They have each a hole bored through 
the short diameter for the purpoee of 


When large meshes are required, as 
in walling for trammel-nets, the meeh 
peg would be too broad to be held bv 
the thumb and forefinger, in widen 
««e it should be made as in /, the 
hollow part passing between the thumi 
and bottom joint of the forefinger oJ 
the left hand. These mesh pegs car 
be made of any desired width ; but 
*hen very wide they should be made 
? €I 7 short, never exceeding a fen 
inches long. 

It is a very eommon error to oal 
me 7 pegs or spools by the name os 
“testes, and a great amount of oonfu 
^ results from using one word V 

two thing.. By the Yuromtl 

smash pig is aomeUmes termec 


a “ shale," and by some writers it is 
spoken of as a mesh pin, or mesh stick. 

Meshes— Meshes are the openings 
between the cords of the net. They 
are either diamond or square shaped ; 
each mesh, except those at the rides 
of the net, has four rides and four 
knots, one at each corner. The meshes 
are formed by netting a succession of 
loops. The last row netted consists 
of loope, each of which, with the halves 
of two loope in the previous row 
constitutes a complete mesh. Thus 
in A Fig. 78, a 6 o are the last loope 
formed, d is one being made (the 
needle and meah peg are not shown 
for the sake of clearness), t is a loop 
in the row previously made, which 
would form part of the next mesh te 
be made if the netting were continued. 

The string or coni on which the 
netting is commenced is usually termed 
the foundation. It ia shown in /. 

Knots.— The knot employed in 
making nets is that which is known as 
the “weaver’s knot" or the “bend 
knot " ; it is used not only to join 
together the ends of the cords of which 
nets are made, but is the means by 
which the loops forming the meshes 
are fastened together, every knot in a 
net being a weavers’ or bend knot. 
As the mode of making this knot with 
rapidity is not very generally under- 
stood, and as the knowledge of its 
arrangement ia of essential importance 
to the netter, it is necessary to explain 
its formation at some length. The 
simplest mode of making a bend knot 
is as follows t Bend a piece of twine 
into a loop erf Fig. 78 B ; pass the 
seoond piece of oord through the loop 
from the farther side ; then carry it 
round behind the two cords of the 
loop, bring it forward and pus the 
end under itself, bringing it out at a ; 
pull the end 6 tight, and the bend 
knot ia completed. When one of the 
ends of twine is very short (as is usu- 
ally the cue in net mending) it ran 
be made into a loop, erf, and another 
piece of twine can be seeorehr tied to 
it, even if the loop is only 1 In. long. 
On looking at the knot, it will be aeea 
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that it can be securely tightened by netting; one of these, which is adapted 
pulling the end b, which bite* the end for making small meshes, is the only 
a securely ; whereas if a is pulled, it one usually recognised ; the other is 
slips under b without biting. employed for strong work and coarse 

The above explanation show's the meshes. The former is called the 
formation of the knot as it is used under edge, or little finger knot, or, 
when stout cords or ropes are united in general parlance, simply “ netting." 
by its means ; but when it is employed Matin g a Net. -To commence 
to join threads or string, as in weaving a net, tie together the two ends of the ' 
or netting, a much more expeditious cord forming the foundation (/ Fig. 
mode of making the knot is employed. 79 G), and secure it firmly in any 
The ends of the two cords to be united convenient manner, as by passing it 
are crossed on the end of the forefinger under the foot, letting the part to 
of the left hand, the cord a b Fig. 78 which the netting is to be attached 
C, being first placed on the finger, reach 3-4 in. above the hide when the 
and the other cord c d put across it. netter is seated. In making large net*, 
The left thumb the position of which which are most rapidly executed if 
is shown by the dotted line, is then the netter works standing, the founda- 
placed over the crossed cords. The tion should be fastened to a hook, or 
cord b is then to be wound round rod in a wall, placed as high as the 
(over the thumb) in a circle and passed face of the netter ; it then not oDly 
between the two endB, behind a and bears the weight of the net, but also 
before c, as shown in Fig. 78 D. The supports the left hand, which holds 
knot is completed by turning the end the mesh peg. Tie the loose end of 
c downwards, passing it through the the string with which the net is to be 
lwp at e, securing it under the left made, which has been previously 

thumb and pulling b y when the kuot wound on the needle, to the founda- 

is fonned as shown in Fig. 78 E. It tion, as shown at d. The mesh peg t 

is *l*o represented in Fig. 78 B, but is held between the thumb and fore- 

turned over to show the other side, finger of the left hand, and the knot 
the letters of reference being the same d is pulled up clo6e to its edge. The 
in both figures. Facility in making needle carrying the string is brought 
this knot fliiMf be acquired, as its use back over the mesh peg, then forwards 
is indispensable to the netter. underneath it, the string being caught 

A knot which will be found of great by the third finger r, wliich should be 
use in shortening or lengthening the kept well away from the mesh peg as 
c ,°jJ 8 em P%®d in stretching out the as ghown in the figure ; it is Sen 
different parts of a net whilst it is being carried forwards under the mesh peg 
“ended is shown in Fig, 78 F. A and then to the left, being caught by 
bop of cord a is formed into an eye ; the thumb as shown at (. The loose 
through this the two ends of the same, string is then thrown forward on the 
J r of * second, oord are passed and foundation, and the needle, having 
wiated, as shown at 6; this secures been brought back wards, is again passed 
e ends, and prevents them slipping forwards through the loop of coni that 
k through the eye. The great is pitched on the. third finger, then 
< vantage of this knot is that when it under the mesh peg, and lastly through 
s wished to shorten the oord, the eve the foundation ; this is the position 
or k the twit represented in Fig. 79 G. The right 

OnTu T 1 ^ W town to it. handisnow shifted from the back part 
to 1 a it is requisite of the needle to the front end, audit 

ceedm ‘ th® worse pro- is pulled forwards from under the 

oing is had recourse to. mesh peg and through the foundation, 

sro ^ 5&«rtlly known that there By this action the loose oord is drawn 
0 P^toctiy distinct model of tight round the Httte finger, and the 
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knot is completed, but requires tight- dation, it is passed through the loops 
ening. This is done by firat loosening of the row first made ; these being 
the cord under tW thumb, then allow- taken up in succession one after an* 
ing it to slip off the third finger ; all other. The mode in which a loop 
the slack cord is then pulled up by the is taken up ia shown in Fig. 79 J, 
right hand, and when the knot which where two loops of a row are shown 
is thus formed is pulled close to the on the mesh peg and a third in the 
mesh peg (against which it is held by process of formation (to avoid con- 
the forefinger), the loop is allowed to fusion, the other parts of the net are 
slip off the little finger at l, and the not shown), 
string is pulled tight, thus completing Netting on to a row of loops is done 
the knot and netting a single loop on with much greater facility than net- 
to the foundation. In describing these ting on a foundation cord, and should 
movements it is necessary to mention be practised by the learner in the firet 
them as if they were perfectly distinct instance, if he can obtain a teacher to 
from one another, but in the actual net a few rows for him to begin upon ; 
practice of an expert netter there ia the first loop on a foundation is more 
no pause between them, and they troublesome than those following, as 
follow each other so rapidly as to seem the foundation cord is not kept close 
one continued movement. up to the mesh peg. 

In Fig. 79 G, the thumb and fore- In looking at the loops made in net- 
finger are shown away from the knot ting, it will be found that they are 
in order that it may be seen, but united by weavers' or bend knots, as 
quick workers hold the end of the shown in Fig. 79 K, the bend being 
thumb and tip of the forefinger to- formed by the loop that is taken up, 
gether, and the second finger holds the and the cord b being that attached to 
knot as it is tightened. the needle. It follows that if b is 

The loop first netted is allowed to pulled tight, it bites securely upon a, 
remain on the mesh peg, and a second, and renders the knot firm and difficult 
which is a repetition of the first, is to unpick, 
then made, and as many more as may Everv described a different method 
be required to complete the first row, of holding the mesh peg, which he 
When these loops are too numerous to terms the spool, by which he claimed 
be conveniently held, they are pushed to gain a considerable increase m speed, 
off the left end of the meeh peg. The He says there is nothing which tends 
loops in the first row netted do not bo much to swiftness in netting as a 
form complete meshes, but when the proper and loose or easy way of holding 
mesh peg ia withdrawn appear as in the mesh peg; this will be best under* 
Rg. 79 H, which shows & foundation stood by an examination of Fig. 80 L, 
with three loops netted on it and a which gives the true position of the 
fourth not tightened up. If the fingers at the commencement of the 
foundation is pulled out before a stitch, 

wamd row of loops is netted, the Reid says that Every* method is a 
toots become loose, and the string well-known mode of holding the peg, 
\?? en8 kto a straight oord. and one which comes quite naturally 

, the required number of loops to learners, but in the first lessons to 
been made, the mesh pec is pulled his workers it is especially avoided, as 
°ut and the foundation and the row it is considered the very worst form of 
l 00 P® we tamed over, so « to bring holding the mesh peg. The import- 
e under side on top and the right anoe of this to a worker is very — 4 

thee 
wilt 
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discharged if found using her tools in the nail and untie the fint loop made, 
this manner. Pass a piece of cord through the upper 

In a correspondence which took row of meshes, tie the ends of the 
place in the 1 fed 1 some years since, cord together, and hang it over the 
F, Allies stated that, with an inch hook. Go on with the work as before, 
spool and patent thread, a quick netter only do not slip the loop off the stick 
ought to more than double the rate of as at first. Knot through / Fig. 80 
speed claimed by Every, and net at W,, then through e, d , c, and so on, 
the rate of 3600 loops per hour. (T.) until you have travelled along the 
(2} The instruments for netting whole width. Then turn the work 
consists of a needle a, and a mesh b over and travel back again in the same 
(Fig. 79 M). From 8 in. to 10 in. is manner, Presnming the string breaks, 
a good length for the needle, while or you wish to join another ball, the 
the mesh stick must vaiy according to way to do it is with a “ becket-hitch," 
size of net. A mesh stick will make commonly called a “ weaver’s knot.” 
a mesh twice its own size. Thus, a Form a bight, pass one part up through 
stick J in. square will make a 1 in. it, then over, under and back through 
mesh. To fill the needle, pass the its own loop, as in X. 
string around the tine, or inside point, Lawn Tennis Nets.— There are 
round the heel of the needle, then up many persons who are thoroughly fa- 
round the tine again, until the needle miliar with the ordinary method of 
is full. Fasten the end of the string netting— that is to say, as far as 
to a hook and tie a loop in it N, Lay making the loops and meshes is con- 
the mesh stick underneath the string, cerned— who do not know the construc- 
and pass the needle up through the tioa of square-meshed nets, such as 
loop 0 (Fig. 79). Pull it tight, so that are required for lawn tennis and other 
the eud of the loop rests against the similar games. The foBowing instruc- 
mesh stick P (Fig. 80). Now comes the lions will enable anyone capable of 
important part- the formation of the making the ordinary diamond-shaped 
knot. Hok the mesh stick in your netting to constructahso square-meshed 
left hand with the thumb on the string, nets for tennis or other purposes, 
aud with the needle in the right hand ; In making nets in which the meshes 
now with a quick jerk throw the bight are of large size, the spools or mesh 
or loop of the string over the stick pegs are usually flat. When very large 
and left wrist, as shown in H Push they become awkward to hold, in 
the point of tie needle up between the which case it will be found much more 
first loop made and the string to the convenient to have them cut the shape 
left of it, pull the needle through, and shown in Fig. 77/ than to allow them 
bring the knot into shape S, then to remain of equal size from end to 
tighten by pulling the needle in the end. In using these spools, the base 
direction of the dotted lines, and the of the thumb goe» into the deep notch 
boot is tied, Thii ample knot is the shown at the left extremity of figure, 
foundation of all net- making, and once By the tern loop, we mean the loop 
jucceed in that and you wiS very soon formed around the spool, as each knot 
^ able to manufacture almost any- is made in succession, the last row 
Slip out the meeh stick and netted always consisting of a series of 
k«the same stick through the bop hope, each of which, with the two 
Lou have just made, and so continue loops of the preceding row into which 
passing the needle every time it is knotted, constituting a complete 
^rough the last loop made, until you mesh. 




is necessary to* be abb to make the 
knots in a different manner from that 
usually adopted, to net in fact with 
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the fiahermeu's knot. This is done that in mending nete it is really in- 
as follows ; bet the spool and netting valuable, 
be held in the usual manner. Then, Two points, however, we have 
to make a new loop, bring the needle omitted to mention ; the method is 
backward over the spool ; then carry not adapted to very small netting, 
it forward undo* the spool, bui without and it is always necessary that the 
catching tk tiring on any finger. Pass spool Bhould be larger than the needle, 
the needle upwards through the loop otherwise the latter sticks in passing 
that is to be taken up, and pull it between the loops. Again, there are 
close up to the spool, seizing the twine certain stitches that cannot be made 

S through the loop with the in this manner, such as the first row 
jer and thumb of the left hand, or foundation of a diamond-meshed 
The loose twine should be allowed to net. 

fall over to the left, and down in front Diamond-meshed nets are corn- 
over the netting ; and the needle menced, as is well known, by netting 
should then be passed upward between a number of loops into a foundation, 
the loop that is being taken up and and when as many as are required are 
the last one secured. On tightening made, netting a second row into the 
the loose twine, the knot is completed, first. 

This mode of netting is shown in Square-Meshed Nete.— Square- 
Fig. 80 Z, where the twine may be meshed nets, as shown at Fig. 81 A, 
traced from the last-formed knot are made by commencing at one angle 
round the spool, through the loop, or corner, and netting diagonally across 
then to the left, where it is secured the square to the opposite corner. In 
by the thumb ; the loose twine is beginning a square-meshed net, one 
shown lying over the netting, and the loop a Fig. 81 B, is first netted on 
point of the needle is just inserted to the cord which is used as a founda* 
behind the loop that is being taken tion ; this loop may be of larger sine, 
up. To finish the knot, the needle as it is only temporary, being removed 
must be pulled through, and the string when the net is complete. The spool 
drawn tight. is then withdrawn, and two loops are 

A very slight examination wQl show netted into the one first made ; the 
that the boot made by this method is last of these two should always be 
the same as that resulting from the made with what is known as the fisher- 
cannon mode of proceeding. men’s knot, as, if made in the ordinary 

In reality the stitch is much more manner, a lopsided knot is the result, 
simple than the one ordinarily used, The spool is again withdrawn from 
and can be made with very much these two, and a new row is com- 
puter rapidity. It necessarily fol* menced; this will consist of three 
lows that anyone used to the old mode loope, two being formed by taking up 
will find titis new plan awkward at the hit loop of the previous row twice. 

and will fifl to net as neatly u The netting is to be continued in the 
before ; but the strangeness is soon same manner, the last loop of every 
overeota^ and great rapidity attained, row bang taken up twice. By this 
w ith stout cord the advantage is very, means a half -square of netting will be 
^5 there k no mwing of the twine formed, of which the last row is the 
^Qired to tighten the knot, oonse* diagonal* and the two sides a c and a 6, 
quently no fraying either of the twine F». 8! A, form the selvedges on each 
ortheianii, side of the half-square. When the 

immense advantage po* sides of the square are of the required 
JJJJ, by utii knot li that it cut be length, a single row should be netted 
using ou^ two, or three finger* without the extra loop at the end ; 
(pool, and with a short and then, to form the remaining half 
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tinned, bat with this difference, that, 
instead of netting two loops into one, 
as before, the loti two loopt in every 
row thould be taken up with the needle 
together: thua the width of the netting 
will be gradually diminished to one 
tneah, and when the net is stretched 
out it will be found a complete square 
formed of square meebes, as shown 
at Fig. 81 A. 

In order to make the angle neater, 
the spool should be withdrawn before 
the last knot is tightened, so that the 
last loop ii made to come into the 
angle ; and the first knot should be 
untied, and the large front loop a Pig. 
81 B also drawn up tight, so as to 
render the net correct in shape. 

Oblong tfets.— The netting of 
an oblong net, such as shown in Fig. 
81 C, is a rather more complicate! 
matter. This is commenced with a 
half square as before, the length of 
the sides determining the width of the 
net. This done, at the end of the 
next row the last two loop} are to be 
taken up at once ; but on returning 
to the end of the succeeding row, two 
loops are to be netted into one as 
before, and this alternation is to be 
continued. At the end of one row 
two loopt art to k taken up at me , 
and at the end of the next row two 
loom are to be netted into one. The 
ode at which the latter is done— a e d 
—will be the long side of the oblong, 
and when this is of the required length, 
two loops are taken up at each end of 
tack rote ; and the net diminished to 
the point e. 

In making an oblong great care 
must be taken always to diminish or 
increase at the proper sides of the net, 
otherwise a confused mass of useless 
netting will be the result. This terror 
is tmj avoided, if a few threads of 
colour# 1 string or a riban&iitied at 
the angle b t to she vjrfekffB should 
be diminished by taka* npt wo loops 


This proceeding may perhaps be 
rendemi dearer by a oonsderatloo of 
Ffe. 81 D, is which ah the first loop, 
fire row *e then netted, each being 


increased by netting two loops into 
the last of each row, making the half* 
square a b and c, Then on returning 
to b, two loops are taken up together, 
and at the side acd two loops are 
netted into one, and when the required 
length a to d is reached, two loops are 
taken up together at the end of every 
row and the net diminishes to a point 
completing the oblong. 

A lawn tennis net of the regulation 
size is 3 ft. 6 in. high by 42 ft. long, 
and the mesh is 1J in. square. The 
strongest and moet durable cord to 
employ is that called mattress twine, 
the usual price being about fid. a ball ; 
10 balls are generally required for an 
ordinary-sized net. 

To make a net of this size a half- 
square of 40 rows would have to be 
made before one side should be dimin- 
ished by taking up two loops in one, 
and then the long side acd should be 
continued for 192 rows before dimin- 
ishing to the corner e Fig. 81 C by 
taking up two in one at both ends of 
every row. 

It is hardly necessary to add that a 
net of 10 or 12 yd. length for double 
games can be made by simply con- 
tinuing the side acd until the required 
length is obtained. 

mending Net*.— The ability to 
mend nets w an art of rather rare 
occurrence; except amongst fishermen 
and their wives, there are pcrliaps 100 
peraona who can make nets for every 


The first step towards acquiring this 
power consists in learning to make a 
oend knot. This has been already de- 
scribed and illustrated. A knot, which 
will be found of the greatest use, nut 
only in fastening the oord to winch 
the foundation of a net is attached, 
but also in stretching out the different 
parte of a net whilst it 

H it impossible to nwod nets by 
using the ordinary netting ititehwhjch 
is employed by moet peraow. What 
is termed the fisherman's mode of 
making the knot it absolutely nece*- 
•ary, This was dtttribed fcDy 00 
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p. 221 . In mending a torn or damaged loop 2, then the twine should be taken 
net, the first operation is to spread between the thumb and forefinger of 
the net out as flatly as possible, with the right hand, and a length measured 
the loop* to the same position with equal to the distance from the knot at 
regard to the mender as they were to 1 to just beyond the knot at a, this 
the netter when the net ms made-. In gives the exact length of twine ra- 
the ease of a lawn-tennis net the corner quired to form the new loop from I to 
or angle at which the net was com- 2 ; this new loop is caught on the 
menced must be farthest from the little finger of the left hand, and 
operator. The damaged or torn part pulled back ; the point of the old loop 
must then be cut away in regular rows, 2 and the cord passing through it are 
as shown in Fig. 82 E, where the held by the thumb and forefinger of 
whole of that part represented by the left hand, the loose twine is thrown 



dotted lines is supposed to have been over to the left, the needle is brought 
removed, The short ends of string to the right, and the knot is completed 
that are knotted into the loops 2, 3, by passing the needle under the loop 
4, 5, and 0 muBt be unpicked, when 2 from right to left. In short, the 
those loops will remain uninjured ; loop 2 is taken up by the fishermen’s 
and the knots at 14* 15, 16, 17, and knot, only made on the little finger, 
18 must also be unpicked, so as to instead of on a spool, the length of 
liberate the loose ends of those loops the twine required to form the new 
that have been cut away ; but the loop being ascertained by measuring 
knots at the sides of the part removed, from 1 to a. 

*iz. at 1, 13, 7, and 19, must be left, When there are a large number of 
otherwise those loop* would be opened, meshes to be filled in, a spool may be 
which is uot requisite. used, but when there are only a few, 

The mender should then take a it is neither necessary nor desirable to 
short needle (one of those alike at employ one, 
both ends is most convenient for mend* The new loops from 2 to 3, 3 to 4, 

m?) ; fill it, hut not over-full, with 4 to 5, and 5 to 8 are made in the 
twine of the same stee m that used for same way, aqd then the side 6 to 7 
f on 8“*l noting ; or twine slightly must be made by netting into 7 as 
uer may be employed, as, being new, into a loop. This completes the first 
U® W stronger than the old. The raw of new loops, 
i , }«• twine should then be Theseoondrowhas now to be netted 

wned bv a head knot to the loop Into the first If performed u re* 
* the needle pasted upwards through ooomeaded, without a spool, it may 
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be worked backwards from right to 
left with great facility ; or the netting 
may be turned over on to the other 
aide, when the second row can be 
completed in the usual direction, from 
left to right. 

In this manner the apace cut away 
must be filled up, until the last row 
ia reached; this requires different 
treatment. In Fig. $2, 3 rows of 
loops only are shown as having been 
removed. When the second has been 
entirely replaced, the twine will be 
attached to the knot at 13 ; to com- 
plete the repair pass the needle through 
the loop 14, and Becure it by & bend 
knot, 14 being the loop of the bend 
knot, and taking care that the side 13 
to 14 is of the proper length ; then 
knit into loop 12 from 14, return to 
15, and ao on, connecting the whole 
in the following order— 11 to 16, 10 
to 17, 9 to 18, and lastly 8 to 19, 
which completes the repair. Of course 
the reparation of larger rente and more 
extensive damages is only an extension 
of the same proceeding as is here 
described with reference to three rows 
of loops. The description of this pro- 
cess doubtless appear* tedious, but the 
performance is, with a little practice, 
sufficiently easy. (T.) 

Making a Bound or Bag Net. 
To net a round net a loop is first made 
to net the first meshes upon, This 
loop can afterwards be drawn uptight 
(assuming the net may not have a hole 
in the bottom of it), or it may be cut 
away in which case the cut ends can 
be pulled out through the inner bighta 
of the second row (now the first inner 
row), then dawn together and bound 
with string or worked into agrumnet, 
In making a big net, about six meshes 
are sufficient for the first row, making 
the first small at the tapered end of 
the mesh, the list two being worked 
looeely at the broad end. It will then 
be found that the first stitch of the 
second row will be fairly malar in 
siie, while in the third all will come 
even. Of course, if commencing with 
■x aesta, other stitches most be 
This s 


done by working two meshes on each 
loop of the previous row, or two on 
each alternate loop, according to fee 
shape intended, 

Babbit .Nets. —The puree rabbit 
net is square-worked on a 2 in. mesh 
stick, and as a rule there are 10 to 
12 rows of the same number of 
stitchoB. Fine Btring ia commonly 
used, but flax sewing twine, such as 
ifl made up in skeins, ia suitable. The 
draw line can be carried through all 
the meshes round the neck of the net, 
having a metal ring by which it can 
be pegged over the burrow. Or 4 
rings oan be put at even spaces on 
the net and the string run through 
these, but in this case the string is 
pegged over the burrow and not the 
rings, 

Preserving Net*.— (1) It is 

?ery important that fishing nets 
ihould not be allowed to remain 
reaped up while they are wet, for if 
eft so they will perish. They should 
» hung over lines or else turned over 
rad the air let in the mass each day. 

(2) To preserve sea fishing nets (or 
sails) take 2 lb. salt, 2 lb. alum, 1 lb. 
:hrorae alum, and scald in 4 gal. 
jf water. When the liquor is cold 
steep the nets in it for 24 hours, 
lifting or turning them three or four 
times. This liquor can be used for 
mother lot if it is brought up to 
strength by adding half the quantity 
of the chemicals, To tan nets or sails 
take a good-sued iron pot such as mil 
take the net and to the water in this 
add 4 lb. cutch or bark, and bod hard 
(or two hours. If a new net, let it 
be in this preparation (when cold) for 
two days. Me it out and hang up 
to drip and dry in the for one day 
The sun is neoesauy to fix the tanmc 

Idd. After the net has been used 

shout two weeks, dip it in the bar* 
again, but only for about a minute 
then dry in the sun again. Fishing 
lines em when new need not be eft 
in the bait sedation more than a 

minute*, then dried in the sun. Cutch 
or catechu, it may be explained, w 
solution of tannic add which vsge^ 
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fibre will absorb and hold well, but 
cotton and what is termed cellulose 
fibres do not take it so well and they 
have to be re-done at periods according 
to the use they' have. Cutch can 
usually be obtained from rope-ware- 
houses, and is kept by some fish sales- 
men, 

(3) Rabbit or other land nets tan 
be treated as just explained, but the 
nets should be well wetted in plain 
water first. First put the nets to 
soak in water, then make a 10 per 
cent, solution of cutch (catechu) or 
gambler. Put this in the vessel with 
the water to cover the nets, and after 
putting the soaked nets in it, let the 
whole stay overnight. The next day 
remove the nets and put them in a 
bath of water containing 4 per cent, 
of bichromate of soda or potash, luke- 
warm, and move them about in this 
for half an hour. Now wash the nets 
in plain water and dry in the air. 
They will hAve assumed a nice brown 
tan colour. The percentages are baaed 
on the weight of the goods. It should 
1» noted that the chief points are : 
To well wet the nets first and squeeze 
out excess water ; put the nets direct 
from the first to second bath, not 
putting them in water between. 

(4) Such nets m those used for 
tennis and cricket can be preserved 
with tar. Take 1 part of mod tar 
and thin it with 4 parte of benzine, 
in a tub. Dip the nets in, work them 
about a little time to let the solution 
penetrate, then hang in the air to dry. 

(5) An American journal states that 
fishing nefo can be preserved by steep- 
ing Lwui in melted paraffin wax. 


Oils and Fats. 

(Set alto Candle-Making, Lubri- 
cants, Paints, Soap-Maxing, 
and Varnishes.) 

The following information is con- 
densed from the Cantor Lectures 
of Dr. J, Lewkowitech by permission 
of the Royal Society of Arts. 

Vegetable Oils and Fata.— 
The modern processes of obtaining 
oils divide themselves naturally into 
two classes— 

I. Recovery of ode by expression. 
II. Recovery of oils by extraction 
with volatile solvents. 

Common to both processes is the 
machinery required for the preliminary 
treatment of the fruit or seeds. 

Recovery of Oils by Expression.— 
The seed entering the oil mill from 
the silos is reduced to “meal” on 
passing through crushing machinery. 
The comminuted seed ia either ex- 
pressed in this state (production of oils 
for edible purposes), or conveyed by 
meanB of an elevator into a kettle in 
w hich the seed is warmed (production 
of oils for manufacturing purposes) by 
means of steam which causes the cells 
to burst rapidly, renders the oil more 
fluid, and perhaps also helps to coagu- 
late some albuminoid matter, all these 
operations combining to facilitate the 
subsequent moulding of the meal into 
cakes. 

On opening a slide, an exactly 
measured quantity of heated seed then 
fails out, and drops into a measuring 
box, On being drawn forward this 
allows the seed to fall on to a preea- 
cloth of the desired shape of the oil- 
cake, By a preliminary pressing 
sufficient oonaistenoe ia given to the 
cake, so that it can be carried wrapped 
in the cloth to the hydraulic press. 
This consists, in one system of reed- 
crushing, of an open pre*s, fitted with 
about 16 iron press plates, between 
which the cakes are inserted by work- 
men, The prees ia packed with cakes 
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until full ; the ram is then driven up able loss of solvent involved, and 
by machinery, at first with the help of furthermore on account of the great 
an accumulator, and finally by hy- danger of fire. The same danger 
draulic pumps. The oil exudes from attaches, although in a somewhat 
the meal, drains off, and is collected minor degree to the employment of 
in tanks below the press or set of petroleum ether. More diminished 
p-eesee which are generally arranged Btill is the danger of an infiagratk>n in 
in a battery of four presses. After re- the case of carbon bisulphide ; as this 
leasing the pressure the cakes are solvent is heavier than water, the 
taken out and the edges which are vapours are less liable to come in con- 
soft and oily arc trimmed off in a cake- tact with an open Same. Hence, 
paring machine. Obviously the cakes carbon bisulphide is largely employed 
retain a certain quantity of oil, and in for the extraction of oil, notably for 
t le case of those seeds which contain the extraction of the marc of olives, 
a large amount of oil, such as castor Still, owing to the physiological effect 
Beed, a second expression is required, this solvent has upon the workmen, 
In such cases the hard cakes are broken coupled with the danger caused by 
up in a cake-breaking machine, whilst the action of impurecarbon bisulphide 
the eofter cake-parings are triturated on iron, which has frequently led to 
in a special machine, or an edge-runner conflagrations, the employment of car- 
mill is used for the Bame purpose. bon bisulphide is restricted. 

The first expression of seeds that are An ideal solvent would be carbon 
rich in oil, Buch as those containing tetrachloride, which is non-inflam- 
more than 40 per cent. , leads to some mable and has the further advantage of 
difficulties in the open hydraulic press being heavier than water. Its high price 
since the o3y meal causes “ spueing ” has, however, hitherto prevented il la 
Le. the soft mass is apt to exude technical application. Furthermore, 
through the cloth. Hence in modern its physiological effect (similar to that 
installations, seeds of this kind are of chloroform) on the workmen would 
frequently expressed in a “clodding- seem to prevent its general application, 
press,” i.«. a hydraulic press provided The type of apparatus employed on 
with a circular box or cage into which a large scale depends cm the tempera- 
the material is filled. The box is ture at which the extraction is carried 
either constructed of metal stave* out. In the case of cold extraction 
(vertical steel bars), held together by (preferable as regards fire risk), the 
a number of steel rings, or consists of seed is placed in a aeries of closed 
a cylinder having a large number of vessels, through which the solvent 
perforations. percolates on the ooun ter -current 

Recovery of the Oili by Extraction system. The battery of vessels is so 
with Volatile SolmUt.—The second arranged that any one vessel can be 
claw of process* for obtaining oils and made the last of the seriea, ready to 
fats from fruits or seeds is represented discharge the extracted meal, and io 
by the so-called “extracting procewea," be refilled with freeh meal, so that 
and is very largely employed in the with the exception of the time re- 
extnebon of ohveoil, marc and palm quired for charging and discharging, 
kernel oil from pals kernels, rape-oil the process is practically a continuous 
from rape seed, and castor-oil from one. The solution of extracted oil or 
castor seed. fat is then transferred to a steam- 

The solvent* employed on a large heated still, wmsre the solvent is 
scale are almost exclusively petroleum driven off and recovered by oonden- 
ethereal carbon bisulphide ; ordinary sing the vapours in a cooling coil, 
ether mart beeooridefed as altogether Thus the same quantity of solvent is 
outride Mie nqfrigf the solvents used used over and over sarin. The 1 m* 
oualsigeseik a^ to theoonsider. traces of volatile solvent in oil °f 
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fat are driven off by a current of open 
steam which u blown through the hot 
oil or fat. The extracting processes in 
the hot are carried out in a special 
apparatus. 

The principle involved in more ela- 
borate forms of plant employed on a 
large scale is exemplified by the well- 
known Soxhlet extractor, The ex- 
traction here takes place continuously 
with a limited amount of solvent 
charged once for all into the apparatus. 
When the seed is deemed completely 
exhausted, the vessel containing the 
seed is disconnected by closing taps 
between the oil-containing vessel and 
the condenser, so that the volatile 
solvent can be immediately distilled 
off and condensed, whilst the seed- 
cuntaining vessel is freed from the last 
traces of volatile solvent by open 
steam, and emptied and recharged with 
fresh seed. More compact still are 
extractors illustrated by that form of 
laboratory apparatus in which the 
meal-containing vessel is placed inside 
the flask charged with the Bolvent. 
Thus, in some form of extractors, a 
basket containing the crushed seed is 
placed on a support at some height 
above the bottom of the vessel charged 
with the solvent, so that on heating, 
the vapours of the solvent pass through 
aod round the seed, whit that por- 
tion which leaves the vessel in form 


of vapour is condensed in a separate 
condenser from which the liquefied 
solvent falls hack and percolates the 
seed. Finally, when the meal is 
exhausted, the solvent is driven off, 
and the condensed solvent collected 
fa a separate vessel. 

fa special cases, notably so in the 
case of olive-oil, a combination of the 
7 0 'processes described oommends 
itself. The combined method consists 


- a#**, oi me ou 

°°“ (for edible purposes), an 
extracting the partially ex 
with volatile solve 
0rder to recover the oil left 
£*■•*■* This oombined 
18 known on the Continent m* 


Animal Oils and Fats— Animal 
oils and fats are usually obtained in a 
very simple manner by heating thore 
parts of the animals which contain the 
oil or fat, so as to cause bursting of 
the fat-containing cells. The older 
rough and ready methods of heating 
the adipose tissue over free fire may 
be considered as almost extinct in 
this country, but it is still being prac- 
tised in small establishments on the 
Continent, The nuisance which fol- 
lows in the wake of a manufacturing 
process of this kind has naturally led 
to stringent regulations on the part of 
the sanitary authorities. 

The rendering of tallow from the 
“ rough fat," as it comes from the 
slaughterhouses to the rendering estab- 
lishments, is now carried out under 
such conditions that no serious objec- 
tions can be raised from a sanitary 
point of view. The simplest method 
for obtaining tallow for technical pur- 
poses, is to throw the rough fat into 
covej-ed lead-lined vessels provided 
with steam coils, outlet taps, a trap- 
door for charging the rough fat, aud 
a wide outlet through which any offen- 
sive vapours that may be given off are 
conducted through closed pipes to the 
chimney stack, or boiler, or fire grate. 
Hot water is then run on to the fat, 
and the steam turned on. After beat- 
ing for a sufficient length of time the 
Bteam is shut off, when the clear 
melted fat rises to the top. It can 
then be drawn off ready for use, or 
into another vessel for further purifi- 
cation (refining, bleaching). Hie ani- 
mal tissue, etc., still containing con- 
siderable quantities of fat, is boiled 
up again with steam, after a few per 
cent, of dilute sulphurio add have 
been added, whereby the cell mem- 
brags are “ cut,” so that they part 
more readily with the remainder of 
the occluded fat, 

A number of apparatus have been 
desgned in which the tallow is melted 
in closed vessels under pressure. Such 
vessels-termed digesters— consist es- 
sentially of a vertical boiler provided 
with a false perforated bottom, and 
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constructed to withstand a pressure of 
several atmospheres. Live steam is 
turned into the boiler below the per- 
forated bottom on which the rough fab 
rests. At the elevated temperature 
the mass parts readily with its occluded 
fat, and in a shorter time than by 
Bteaming at the ordinary pressure. 
The first apparatus of this kind (de- 
signed by Wilson) has served as proto- 
type for a number of more or leas 
complicated digesters now in use. 

The rendering of lard in the large 
packing-houses in the United States is 
carried out on similar lines. 

Purification.— The oils and fats 
thus obtained are in their fresh 
state practically neutral. If care 
be exercised in the process of ren- 
dering animal oils and fats, the 
fatty matte* is very often sufficiently 
pure to be immediately worked up in 
thoee industries to which they serve 
as raw materials. If, however, they 
are allowed to remain in contact with 
animal tissue, they are liable to very 
rapid deterioration. Thus, freshly 
rendered lard or suet, or even whale 
oil, will keep sweet for a very long 
time if protected from light, air, and 
moisture, whereas the same materials 
through prolonged contact with pu- 
trescible animal matter become dark 
in colour, and rich in free fatty 
acids. 

The vegetable odi obtained by ex- 
pression contain frequently mucilagin- 
ous matter and other impurities, such 
as vegetable fibres, which pass through 
the press cloths. There are also ad- 
mixed with the oils traces of moisture, 
which render them somewhat turbid, 
dark, and unfit for immediate use; 
not only for the table, but also for 
manufacturing purposes. Formerly 
these impurities were removed from 
edible ou», such as olive-oils, by the 
ample method of allowing the oils to 
net for some length of time, when 
the moisture and the mucfiaginous 
matter, etc,, undid settle out. Thu 
crude process k do longer employed 
in large establishments, the clarifying 
of the oik being much shortened by 


filtering through a filter press, or 
brightening by blowing with air, 

Other crude oils require more elabo- 
rate purification (refining) before they 
are placed on the market. Notable 
examples of this kind are cotton-seed- 
oil and rape-oil. A sample of Egyptian 
crude cottou-seed-oil expressed direct 
from the crushed seed may range in 
colour from a ruby red to almost black, 
due to the dark brown colouring matter 
contained in the cells of the cotton 
seed. The oil is refined by treatment 
with dilute caustic soda ; the latter 
combines with the colouring matter 
and the free fatty adds in the oil and 
forms a precipitate which falls down 
on standing, leaving the oil clear and 
bright. This crude rape-oil, again, is 
refined by treatment with concentrated 
Bulphuric add, and yields the refined 
oils. 

Bleaching. — The methods of 
bleaching or decolorising oils also 
vary with each kind of oU or fat. A 
brief description may be given of the 
methods employed. 

Bleaching by sunlight, one of the 
oldest processes, is naturally only 
feasible on a small scale, as the length 
of time and the space required lo ex- 
pose as large a surface as possible 
must naturally be costly, Still, in 
some cases, as in the bleaching of 
beeswax or in the bleaching of linseed 
oil for artists’ use, this method i» being 
practised. Since the fatty matter 
undergoes practically no change, the 
products do not suffer as much as they 
would in the chemical processes of 
bleaching. 

Bleaching by the aid of chemicals 
require* great circumspection, the 
object of bleaching bring merely to 
destroy foreign substances, which im- 
part a dark colour, or other undesir- 
able properties to the oil or fat. The 
chief attention of the operator 
therefore be directed to » treating 
the raw material that the fatty matt* 
iteelf k not acted upon. For this 
purpose, the amount of chemicals 
be limited to the mallest possible 
quantity, the tampsmtan *t 
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they are allowed to act must be as 
low as possible, and the time of inter- 
action must be as short as possible. 

General methods of bleaching chemi- 
cally, are— (1) Bleaching by means of 
oxygen ; (2) bleaching by means of 
chlorine. 

(1) Bleaching by means of ozone or 
oxygen gaa is still too uncertain a pro- 
cess to be widely used on a large scale, 
and is only practised in Borne special 
instances. I have examined several 
ozone processes, but although at the 
first moment they seemed to effect 
the bleaching satisfactorily, yet after a 
time the oils darkened, or, as the tech- 
nical term runs, the colour * reverted,’' 

Bleaching by means of oxygen in 
mu natcendi is chiefly effected by 
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fiium bichromate and sulphuric acid. 

(2) In the proceeaes of bleaching by 
means of chlorine, bleaching powder, 
or potassium bichromate and hydt ^ 
chloric acid are used. 

No general rule can be laid down as 
to which process should be employed 
m each given case, although it may be 
stated that tallow is best bleached by 
means of manganese dioxide, and palm- 
oil by means of bichromate and hydro- 
chloric add. 

The object of bleaching is not only 
w remove colouring matters for the 
time being, but to remove them so 
efficiently that the colour, or even a 
fork shade, will not “revert” some 
S* *5* fat or oil ha. been 
bleached. Patents claiming to effect 
object appear annually in great 
Qumbers, and disappear again when 
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n £ matter does “revert ° toa Unrer 
after the mateS 
ft.** diverted into soap. 
Thus one of the amplest and mit 
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same difficulties as would a new oil or 
fat. To mention an example, the 
bleaching of the softer kinds of palm- 
oil, such as “ Lagos ” 0 r “ Old Cala- 
K ” offers very little difficulty. But 
the harder kinds of palm oil, such as 
Congo oil, have hitherto withstood all 
attempts to bleach them. 


Lucmuut, ui uieacmngare, 
however, inadmissible in the ^se of 
those oils and fate which are intended 
for edible purpose*. In these cases 
we must rely chiefly on physical 
methods. The oils intended for edible 
purposes must not even be expressed 
while hot, and the employment of 
chemicals involving the use of acids 
must be altogether excluded, as they 
impart an objectionable flavour which 
would render the product useless for 
«lible purposes. Treatment with al- 
kalies in one form or another can only 
be resorted to in a very moderate 
degree as, for instance, in the refining 
of cotton-seed-oil for the table. 

The aWence of free fatty acids in 
edible oils and fate is a very important 
desideratum. Hence, in all refining 
processes, the complete removal of free 
fatty acids and of the objectionable 
products which seem to follow in the 
wake of the once formed free fatty 
acids, namely, those which impart to 
the oil the properties we comprise 
under the term “ rancidity,” is the 
chief aim of the manufacturing pro- 
ce8W8 * Alkalies and alkaline earths 
are almost exclusively used for these 
purposes. 
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m filtering, with a view to brightening 
the oils by the removal of the adhering 
moisture and suspended matter of an 
albuminoid character, and, if colouring 
matter is to be eliminated at the same 
time, in treating with either charcoal 
or fuller’s earth. The latter process 
a, of oouree, followed by filtration, in 
order to get rid of the charcoal or 
fuller's earth, which absorb and retain 
the colouring matters. 

A further requisite of edible oils is 
that they should not congeal at tem- 
peratures near the freesing-pomt, 
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Mail ulive-oik practically fulfil this 
demand. In the case of cotton-seed* 
oil, however, which is at present used 
in enormous quantities as an edible 
oil, or for adulterating high-claas edible 
oils, a solid portion, termed 11 a tear- 
ing ” separates out at a temperature 
of about 50° F. 

Iq order to render cotton-seed-oil 
suitable for the table, this “ atearihe ” 
is removed ; as the technical term 
runs, the oil is “ demargarinated.” 

Originally the process of “ demarga- 
rination ” was a natural process, and 
consisted in allowing the oil to stand 
in large vessels during the winter, 
wheu the “steariue " settled out as a 
solid mass at the bottom of the vessel, 
so that the supernatant clear oil could 
be drawn off, Hence, such ' * Btearine- 
freed ” or “demargarinated” oils are 
designated “ winter cals," 

This simple process has, however, 
become too expensive, owing to the 
large amount or capital locked up in 
the enormous quantities of cotton-seed- 
oil that had to be stored Hence, 
more rapid processes have been intro- 
duced. These consist in artificially 
refrigerating the oil, and filtering off 
the “ stearine ” through filter-presses, 
or removing it by pressure in hydraulic 
preswes. It need hardly be added 
that in the latter case the whole pro- 
cess must be carried out in artificially 
cooled rooms. 


Through the introduction of de* 
tnargarinating processes, oils which 
were objectionable as table mis on 
account of their separating” stearine, 0 
are being added to the range of edible 
oik Such cals are uachis oil, and 
notably that clan of Tunisian olive- 
oils which hitherto could mot be mixed 
with the finert folks and French 
olive-oik owing to their being excep- 
tionally rich in “ stearine," 

Hargarine consists 
chiefly ot a mixture of animal ud 
vegetable fck The animal fats are 
prepared from the freshest beef fat or 
bork flat obtained from beef fat 
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employed in the United States, The 
vegetable oils are cotton-seed-oil, 
arachia oil, and sesamA oil. The vege- 
table oil must be devoid of free fatty 
acids and should not possess any un- 
pleasant favour, Thus, neither make 
oil, nor even cotton-seed-oil, can be 
used for the finest and best brands of 
margarine, as~ the particular flavour 
of these oils would be noticeable in 
the finished product. 

For the production of oleomargarine, 
the rough fat is removed from the 
slaughtered animal as quickly as 
possible and brought into the works, 
where it is sorted and the kidney fat 
is selected. This is carefully washed 
with warm water and thoroughly 
cleaned. The cleaned fat is then 
brought immediately into large, well- 
aired, artificially cooled rooms to dry 
and harden, being allowed to hang 
there suspended from tin hooka for 
several hours. Another process to 
secure rapid hardening is to immense 
the fat first into iced water. 


The hard fat is next cut up and 
shredded in a shredding machine, and 
then ground between rollers. The 
disintegrated mass is immedktely in- 
troduced into tin-lined, jacketed 
vessels, at a temperature not exceeding 
45° C., this temperature being main' 
tamed by hot water contained in the 
jacket. 

At the temperature of 46° C., only 
a portion of tne fat contained in the 
animal tissues separates on the top of 
the comminuted rough fat. The 

settling and clearing is assisted by 
scattering salt over the surface of the 
melted fat. This melted portion, 
appropriately termed “premier jus," 
is carefully syphoned off and run into 
dean hands to be sent to the mar- 
garine works proper for further treat- 
mat. The “premier jus," k not 
the whole of the fat contained in f 1 * 
charge, but only the flnt portion that 
will wnde at atompeiatin of 
the remainder of t as fot k recovered 
from the scraps for other porp°#» 
which do not interest as b«v* 

If tU margarine bsfwlnosd to 
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same works, the “premier jus” is 
allowed to run into shallow, tin dined 
trays, arranged in tiers in a cooled 
room, when the bulk of the " stearins " 
separates out in a crystalline condition. 
For the best qualities of margarine, 
the “premier jus” is remelted, and 
allowed once more to settle out, after 
salt has been added, whereby the last 
traces of membrane and tissue are 
precipitated. The cleared fat is 
allowed to run into large vats, in 
which $ stands from three to five days, 
at a temperature suitable for the crys- 
tallisation of the “ etearine," 

The crystallised mass from the tins 
is immediately cut up into small pieces 
weighing about 8 ib, each. These are 
wrapped in canvas cloths, and are then 
put into hydraulic presses. In large 
works, where the “ premier jus " has 
been allowed to crystallise in huge 
vats, the whole crystallised mass is 
stirred up into a homogeneous pulp 
which is wheeled to the presses and 
packed into them in small pieces, 
wrapped in canvas cloth, holding 
about 3 lb. each. 

The oleomargarine— “ oleo-oil,” as 
it is termed in the. United States— 
runs out into tanks below the pressed, 
to bo worked up for margarine. The 
solid portion which remains in the 
presses is sold as tallow stearin®. 

This oleomargarine is the chief raw 
material for the manufacture of butter 
substitutes, It is mixed in special 
churning machines of the various 
types, with vegetable oils and fats and 
milk. 


The milk department forms, there- 
ore i a t substantial portion of the 
JJAyganne works, On its arrival from 
the farms the milk must be i ' pasteur 
Asaruie the cream has beer 
taken off before the mflk reaches the 
^ otiwwi* it is removed bj 
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I consist of oval jacketed vessels, pro- 
vided with one or two sets of stirring 
and mixing gear. During the process 
of churning a constant temperature is 
maintained by means of steam sent 
through the jacket of the chum. 
The object of churning, besides tho- 
roughly mixing the ingredients, is to 
destroy the tendency of the oleo- 
margarine to crystallise, and to pro- 
duce a complete emulsion by pulveris- 
ing the mixture into single globules, 
such «s butter fat forms in milk. 
When the mass is thoroughly churned, 
the steam is turned off, and the warm 
material is cooled by cold water sent 
through the jacket. 

From the churn the cooled mar- 
garine is run through wooden shoots 
into cooling tanks. Whilst running 
out of the churn the margarine is met 
in the shoote by a current of ice-cold 
water, delivered under high pressure, 
so that the mass is completely pul- 
verised.' The disintegrated globules, 
after solidifying, somewhat resemble 
butter granules. 

In small works the cooling tanks 
are built of marble ; in larger works 
they simply consist of large wooden 
tana. In other works they form very 
large storage vessels, built up of tiles. 

The solidified margarine is taken out 
by spades, or by long-handled wooden 
spoons, and placed in wooden wagons, 
where the admixed water is allowed 
to drain off, These wagons are con- 
veyed to large bwading-maebinee, 
consisting of huge, circular wooden 
tables which rotate slowly, whilst at 
the same time a set of conical, fluted, 
or specially-shaped rollers move along 
the top of the revolving tables. The 
margarine is slowly but thoroughly 
worked through, so that the particles 
become homogeneous throughout the 
whole mass. At this stage colouring 
matters are admixed, 

The margarine is then salted to 
taate, and submitted to a further 
thorough kneading and miring either 
on a similar machine, or in a BpetiaUy- 
oonstructed churning machine. 

The margarine is finally moulded 
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into lumps, pats * rolls, or any other 
desired shape. Like butter, margarine 
contains water ; the proportion of this 
should however not exceed 10 to 12 
per cent, in well-made preparations. 

The object of the margarine manu- 
facturer ia, naturally, to make his 
product resemble bitter as nearly as 
possible. In order to take away the 
“ tallowy ” or exclusively “fatty” 
taste of the material, some manufac- 
turers, provided the law permit, add 
butter itself. Others add small quan- 
tities of butyric acid, or specially 
prepared compounds. 

An important point is to produce 
margarine which will froth and 
“ brown ” when heated, so that even 
in cooking the nearest approach to 
butter is reached. As the property 
of butter of “ browning ’’and frothing 
is due to casein and milk sugar, it is 
evident that the more milk is used in 
the manufacture of margarine, the 
nearer will the product approximate 
to butter. This expedient is largely 
used in this country, but on the Con- 
tinent, where the law forbids the 
ad lition of more than a strictly limited 
quantity of milk, or its corresponding 
quantity of butter-fat, a number of 
curious patents have been taken out 
for substances purporting to impart 
the desired property to margarine. 
Casein and other albuminoids are pro- 
minent amongst them, Even the use 
of be.swax and vegetable waxes has 
been patented, although the employ- 
ment of such substances must be 
deprecated, as they seriously reduce 
the digestibility of margarine. 

Lard SufatUuiu— The manufacture 
of land substitutes is in many respects 
similar to that of butter substitute*, 
although it ia much simpler, since 
lard substitutes contain no water, and 
merely represent a mixture of fats. 
The basil of the lard substitutes should 
be, of course, lard, with which other 
oils and fats, such as cotton-seed-oil 
and beef fat are intermixed m the 
melted state. 

The enormous quantities of krd 
substitates that are produced necessi- 


tate rapid cooling of the mass. The 
simple process of allowing to cool 
spontaneously in large vessels is too 
expensive ; hence, special cooling 
machinery is employed. 

In the early days of this industry 
the manufacturers of lard substitutes 
sailod more closely to the wind than 
the margarine manufacturer. The 
lard substitutes Bold under such names 
as “refined lard,” “compound lard,” 
were frequently found to contain no 
lard whatever, being nothing else than 
judiciously prepared mixtures of beef 
stearine— the by-product of the mar- 
garine manufacture— and cotton-seed- 
oil and other vegetable oils. Here 
also legislation has had to step in to 
protect the public. 

The detection of cotton-seed-oil in 
lard became, therefore, one of the 
most important problems of the 
public analyst. A rapid means of 
detecting it is Halphen s test, which 
reveals the presence of cotton-seed -oil 
by a red coloration. However, t<*> 
much reliance should not be placed 
on a rapid test like this, since the 
adulterator lias always been able to 
keep pace with the latent discovert 
of science, and has succeeded in nulli- 
fying the indications of this test hy 
treating cotton-seed-oil in such a 
manner that it no longer shows the 
characteristic red coloration. More- 
over, some help has accrued to the 
adulterator through the fact that lard 
from hogs fed on cotton-seed cake 
exhibits a colour reaction similar to 
that which lard shows which ha* 
actually been adulterated with cotton- 
seed-oil. 

Vegetable Butter,— A third kind of 
edible fate manufactured on a lar^e 
scale are vegetable button and the hard 
fate derived therefrom, which I corn; 
prise under the name 1 1 chocolate /ofa 
Vegetable butters were fait made from 
cocoa nut oil and palm out oil, and 
prepared for the Indian market, where 
the native population are forbidden hy 
their religious tenet* to constm' 6 
animal fate. Latterly this vegetable 
butter bai, under * variety of fan# 


233 


Oils asd Fats : Margarine, Boiled Oils. 


names, such as “ lactine,” “ vegeta* 
line, 1,u cocoflline,” “Inured," “ nuco- 
line,” “albene," “palmirie," “cocose,” 
etc., found extensive use at home in 
confectionery and in the manufacture 
of margarine, and— it must be feared 
—is also finding a growing outlet for 
adulterating cow’s butter. From these 
vegetable butters “chocolate fats" 
are obtained. The natural chocolate 
fat is, of course, “cacao butter," 
which is expressed from the cocoa 
beans in the course of preparing cocoa. 
As more cacao butter is obtained from 
the bean than a properly constituted 
chocolate should contain, a surplus of 
cacao butter accumulates in a cocoa 
works. Tliis surplus is worked up 
into cheaper kinds of chocolate. Thus 
a demand has been created for cacao 
butter. As the natural supply does 
not suffice, and moreover as cacao 
butter is the most expensive fat, being 
even dearer than ordinary cow’s butter, 


there soon arose a demand for a cheap 
substitute of genuine cacao butter. 

Animal fats, such as tallow, are 
unsuitable for chocolate manufacture, 
as if not very carefully refined they 
are apt to impart an unpleasant flavour 
(“animal flavour”) to the finished 
chocolate. 

The best chocolate fat substitutes 
tuuat, therefore, be prepared from 
vegetable fats. At present the most 
suitable substitutes are manufactured 
from cocoanut and palm nut oils, by 
removing the softer portions of cocoa* 
out and palm nut oils iu a similar 
manner as is done in the case of work- 


up the “premier it*." The cocoa 
nut and palm nut o&b are allowed t< 
^tallise at a slightly elevated tern 
perature, and the crystallised mass ii 
^pressed in hydraulic pftaeea 
** hereas in the manufacture of *leo 
the liquid portion S re 
quired in the present case the ban 
“““ kft in thepren, termed “ oocoa 
nutstwine/^ " palm nut stoariae, 
* J* Soared product. 

Th«e choookte fata have the draw 
^ktiat their melting point is some 
»tolow. Ofwui^themortofth 


softer portion is expressed from the 
cocoanut oil and palm nut oil, the 
higher will be the melting point. 
But since the brands having a high 
melting point are somewhat costly, 
products of lower melting point find 
ready entrance into chocolate works, 
and it is therefore easy to understand 
why so many kinds of chocolate be- 
come soft in the pocket, or even when 
held in the hand. 

In order to impart greater hardness 
to the chocolate fats they in their 
turn are “stiffened," i.e. adulterated 
with small quantities of animal fats, 
Buch as tallow, tallow-atearine, etc. It 
has even been stated that Japan wax is 
admixed in order to raise the melting 
point. Also mineral waxes like para- 
ffin wax, ceresin, have been admixed 
for “ stiffening ” purposes, but these 
should be totally excluded as they are 
indigestible. 

The preparation of suitable chocolate 
fats from vegetable fats of a higher 
melting point than cocoanut oil or 
palm nut oil would, in my opinion, 
bring us nearer to the solution of the 
problem. I would suggest for this 
purpose the working up of some 


oil, mowrah seed oil, etc. 

Boiled Oils. — The value of the 
drying oils rests on a remarkable 
property they possess, vis. that of 
absorbing oxygen from the air, Liu- 
seed-oil is capable of taking upas much 
£8 20 per cent, of its own weight in 
the course of about three days, passing 
from its oily state through an inter- 
mediate stage of a viscous, then tacky 
substance, until it is converted into a 
thin, elastic, flexible skin. The 
rapidity of drying can be much accele- 
rated by the process of “ boiling '' the 
oil, that is, heating the oil with certain 
metallic oxide* to a high temperature. 

Although several centuries have 
elapsed since this discovery was made, 
we are still unable fully to understand 
the chemical change which takes place 
when an oil boiled with metallic oxide 
dries, 

i For eome time it was aaeumed that 
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the oQ itself became oxidised, the gly- 
ceridlc part of the oil being attacked 
in the first instance. But this view 
must be rejected as erroneous, since 
“ boiled " oil retains almost its whole 
quantity of glycerin . Moreover, pr&c • 
rice has almost shown that the glycer- 
idic part of boiled oil ia a necessary in- 
gredient, and several attempts, for 
which patents have been taken out, to 
prepare boiled oils from* the fatty acids 
after the removal of the glycerin, have 
led to useless products. The explana- 
tion was then suggested that the me- 
tallic oiidoe act as oxygen carriers 
during the boiling, but the process of 
boiling certainly does not consist in an 
oxidation of the oil, since if oxidation 
really does take place, it cannot exceed 
a very alight amount. In the investi- 
gitioa of an owne process, I have 
noticed that oils treated with oxygen 
acquire all the properties of boded 
oils although chemically speaking they 
had undergone a very slight change 
only. 

Furthermore, recent progress has 
shown that a high temperature is not 
required for the preparation of boiled 
oils, as we are able to obtain oils having 
the property of boiled oils by carefully 
grinding linseed-oil in the cold with 
manganese borate. 

Much lower temperatures than are 
required in the old process of boiling 
have been found sufficient. Thus at 
present the bulk of the boiled oils is 
obtained by heating linseed-oil with 
driers to a temperature of IMPC. only. 
The process u carried out by introduc- 
ing the ofl into a cylindrical vessel, 
provided with a hearing oofl and id 
agitating gear, so as to produce an inti- 
mate intermixture between oil and 
drier whilst they are heated to the 
desired temperature. 

The temperature employed in boil- 
ing can be frill further lowered dace 
modern drier* have been introduced, 
especially those known as liquid driers. 
These li^ drier* consist of a solution 
of lead Meats or even of minate is 
boiled oil or Bnaeed-oiL 

Than, drift*, especially tin liquid 


driers, have led to a great deal of 
secretmongering. They are sold under 
a variety of fancy names of which the 
best known is perhaps “terebene,” 
A few per rent, of these driers added 
to linseed-oil at temperatures of 120°- 
150°C. is able to impart to the oil the 
properties of boiled ofl. The mania 
for cheapening has even gone so far 
that “ boiled ” oils are prepared by 
merely pouring a solution of the*, 
driers into linseed-oil in the cold. 
Such oils, which the Americana in 
their characteristic jargon call “ boiled 
through the bunghole " are distinctly 
inferior to oils prepared by the afore- 
mentioned processes. 

Now, if a mere dissolving of the 
drier in the oil is sufficient, then no 
important chemical change can have 
taken place. Yet the only explanation 
which commends itself at present, and 
in support of which I have published 
elsewhere a number of experiments, it 
that the oil becomes polymerised. The 
first outward sign of this consists in 
the oil acquiring a higher specific 
gravity. This explanation gains sup- 
port in the fact that by merely heating 
linseed-oil without any driers an in- 
crease of specific gravity, or polymeri- 
sation, takes place. 

Another illustration of a far-reaching 
polymerisation is riven by the exam- 
ple of tung oil, If this cH ta heated 
to 1$0°C, for several boon, or to 
250°0. for a short time, it solidifies to 
a jeUy-like mass, 

The boiled oils find extensive em- 
ployment not only in our ordinary 
paint* ; enormous quantities are used 
in the mrrnsA industry. The theory 
of this manufacture is simple. It cun* 
sists in dissolving suitably-prepared 
gums and resins In Hneeed-oil and 
“boiling” the mixture. The “var- 
nish oil ” so obtained la thinned down 
with oil of turps, 

Oxidhwd oil*.— If the oxidation 
of Mod-oil is carried farther until 
the maximum amount of oxygen is »>> 
•orbed, we obtain tbe ^iwd lfo*** 1 ' 

turn. It fa prepaid 




seed-oil previously boiled with a drier bo 
as to accelerate the oxygen absorption, 
to run over a light cotton fabric— 
“ scrim "—hanging from the ceiling of 
a high building kept at a temperature 
of about 100°F., so that the oil, whilst 
trickling down from tbe top of the 
house, is capable of absorbing rapidly 
the maximum amount of oxygen. A 
portion of the oil solidifies on the 
fabric, the oil which drains off at the 
bottom being pumped up again, and 
allowed to run down, until the layers 
of the solid mass have reached, after 
several weeks, a thickness of about 
half an inch. This process is termed 
the 4 ‘ scrim process ; ” the solidified oil 
obtained by this method is termed 
“scrim oO.’‘ 


Another method consists in passing 
a current of oxygen through linseed-oil 
mixed with a small percentage of drier 
in a closed jacketed vessel heated by 
steam, until the maximum amount of 
oxygen has been absorbed. The hot 
mass will still run, but after cooling it 
sets to a jelly-like mass which is dry 
enough and solid enough to be packed 
into bags. These materials form one 
<sf the chief ingredients of “linoleum," 
the invention of Walton and his suc- 
cessors, For this purpose, the “scrim 
oil" is mixed with rosin and ground 
cork, rolled on a jute canvas backing, 
and is finally wagoned at a temperature 
°f 75° F. before it is placed on the 
^rket in its well-known form. 
Vulcanic Oili.-If in the last 
described process ws substitute sulphur 
l0 f we obtain that class of 

oils which are beat described as “ vul- 
canised oils,” The treatment is 
8‘nukr to that which india-rubber 
*? ^™h»aaing process, 
Q d just as in indfia-rubbervulcanimng 
** *. thT»bot 

can prod™* 

.. .Mil 

twm 


The reaction is almost instantaneous 
in the case of castor-oil. 

Other oils, such as linseed -oil and 
rape-oil, require a little longer time, 
and a somewhat elevated temperature. 
The products so obtained have acquired 
commercial importance. They form a 
mass possessed of not very great elas- 
ticity ; and are chiefly employed to 
adulterate (“cheapen," as it is called) 
india-rubber goods. The great deterio- 
ration which india-rubber goods exhibit 
(during the last decade or two) is due 
to the extensive employment of these 
substitutes, 

Sulphonated Oils. — Oils and 
fats undergo asomewhat deeper change, 
when they are treated with concen- 
trated sulphuric add. They combine 
with this acid and form water-soluble 
products. On this reaction is baaed 
the industry of turlcy-rtd oi ill. 

This class of oils is prepared by 
allowing concentrated sulphuric acid 
to run into castor-oil slowly, with con- 
stant stirring, taking care that a tem- 
perature of 35° C. is not exceeded. 
The product is then mixed with water 
and allowed to settle out ; the lower 
layer is drawn up and washed with a 
solution of sodium sulphate until the 
add is practically removed. Finally 
ammonia is added until the sample 
gives a clear solution with a small 
quantity of water. 

At times, when castor-oil was high 
in price, cheaper substitutes, such as 
cotton-seed-oil, etc., were used. At 
present, however, the price of castor- 
oil is »o low that it would not pay to 
employ anything but the genuine oil 
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Packing and Storing. 

(Sec aUo pREsmixo and 
Refrigeration.) 

Glass and China.— The safety of 
gLka articles packed together in a box 
does not depend so much upon the 
quantity of packing material used, as 
upon the fact that no two pieces of 
glass come into actual contact. In 
packing plates, a single straw placed 
between two of them will prevent them 
from breaking each other. In packing 
bottles in a case, such as the collecting 
case of the microscopist, and the test 
case of the chemist, rubber rings 
slipped over each, will be found the 
best and handiest packing material. 
They have this great advantage, that 
they do not give rise to dust. 

One of the most important things is 
to season glass and china to sudden 
change of temperature, so that they 
will remain sound after exposure to 
sudden heat and cold, This is best 
done by placing the articles in cold 
water, which must gradually be brought 
to boiling, and allowed to cool very 
slowly, taking several hours. The 
commoner the materials, the more 
care is required. The best glass and 
china are well seasoned before sold. 
Such wares may be washed in boiling 
water without lew of fracture, except 
in frosty weather, when, even with toe 
best, care must be taken not to place 
them suddenly in too hot water. 
China that has any gilding may on no 
account be rubbed with a doth of any 
kind, but merely rinsed first in hot 
and afterwards in cold water, and then 
left to drain till dry, If the gilding is 

now and then*be rubSd will a sJt 
wash 'leather and a little dry whiting ; 
but this must not be more than oooe 
a year, or the gold will be rubbed off 
and the china spoilt. When put away 
in the china cjoaet, pieces of paper 
should be placed between them to pre- 
vent scratches on the glue orpstnUng, 
as tba bottom of all wan baa Hitts 


up from the oven wherein it was 
glazed. The china closet should be in 
a dry situation, as a damp closet will 
soon tarnish the gilding of the best 
crockery. In a edmmon dinner ser- 
vice, it is a great evil to make the 
plates too hot, as it invariably cracta 
the glare on the surface, if not the 
plate itself. We all know the result 
—it cornea apart. The fact is, when 
the glare is injured, every time the 
“things "are washed the water geU 
to the interior, swells the porous clay, 
and makes the whole fabric rotten. 
In this condition they will also absorb 
grease, and, when exposed to furtlwr 
heat, the grease makes the dishes 
brown and discoloured. If an old, ill- 
used dish be made very hot indeed, a 
teaepoonful of fat will be seen to exude 
from the minute fissures upon its sur- 
face. These latter remarks apply 
more particularly to common wares. 
As a rule, warm water and a soft cloth 
are all that is required to keep glass in 
good condition, but water-bottles and 
wine-deC8uters, in order to keep them 
bright, must be rinsed out with a little 
muriatic acid, which is the best sub- 
stance for removing the “ fur ” which 
collects in them. This acid is far bet ter 
than ashes, sand, or shot ; for the ashes 
and sand scratch the glass, and if any 
shot is left in bp accident the lead i* 
poisonous. Richly cut glass mu*t be 
cleaned and polished with a soft brush, 
upon which a veiy little fine chalk or 
whiting is put ; by this meson, the 
lustre and brilliancy are preserved. 
(' Boston Journal of Clm.*) 
Deliquescent 

chloride and other deliquescent salts 
may be pecked in shaving paper, > n 
cardboard boxes, pasted up and then 
well soaked in melted wax, paraffin 
etc. 

(2) The difficulty experienced in pi* 
serving caustic soda in a powdered 
state, owing to the todancy of i» 
particles when exposed to the atm* 
sphere, to daSqtaiM sod combine and 
am together, is said to be overt 00 ® 
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powdered sand sufficient to protect the the tin, causing the water to leak out 
particles of soda from such contact and producing a more or leas alow, 
with each other as will cause them to though sometimes quite rapid com- 
mass together, and also sufficient to bustion of the phosphorus. This has 
shield, in a measure, the particles of sometimes happened when no person 
caustic from contact with the atmo- was present in the warehouse or store- 
sphere. Caustic soda thus treated is room, and has been the cause of several 
applicable generally in the arts, and fires. The accident may be prevented 
can be handled with greater facility by carefully painting the tin cans as 
than the ordinary commercial article, soon as received, with several layers 
Where it is to be used as a flux in the of white paint to as not to leave the 
manufacture of cast iron, 1 part least portion of tin exposed. Should 
ground sand may be used to 5 of a large stock have to be carried, it is 
ground caustic soda ; but the quantity advisable to paint the cans freshly at 
of sand may be materiallynncreaeed, least once a year, 
though a k» amount will not prove Fulminates.— These exceedingly 
effective. While the sand operates in dangerous compounds, liable to ex- 
a measure to protect the soda from at- plode either by friction or concussion, 
mospheric influences, and prevent con* are rendered safe by keeping them 
tact of its particles, there is no thoroughly immersed in water, 
chemical combination between the Explosive Fluids.— Petroleum 
eand and soda which would cause it to is an example of several fluids heavier 
solidify and harden, as would be the than water, which are liable to ignition 
case were powdered limestone, for in- or explosion, or both, when their 
stance, used. In practice the soda vapour comes into contact with flame 
ami sand are ground up to a powder, or a body at a high temperature. All 
either separately or together, and im- such fluids (for instance carbon bisul- 
mediately mixed. From the facility phide) may be rendered quite innocu- 
with which the article prepared can ous by storing them under a layer of 
handled, it is specially adapted for use water. A convenient tank for the 
as a flux in the manufacture of cast purpose is shown in Fig. 83 ; <r, space 
iron, though for the same reason it for mineral oil or other fluid to be 
also commends itself to the trade Btored ; b, diaphragm ; <?, balance-pipe ; 
generally. d, filling aod emptying pipe for fluid ; 

Phosphorus. — Phosphorus e, inlet and overflow water pipe; /, 
should be kept in & place where no vent-pipe ; g , water layer above the 
linage can result in case the water, iu fluid ; A, water layer beneath the 
which it is packed, should leak out, fluid. The tank is first filled with 
the air obtain free access to it. water by the pipe cf. entering immedi- 
THb is the general rule ; its practical ately under the diaphragm ; the ad* 
application may vary with the circum- mission of water is continued until it 
stances, The governments on theoon- has passed up the balance-pipe e, and 
tiuent of Europe usually prescribe thet filled the apace g , driving out the air 
ittuuatbekeptlntheoeiir.inalocked by the vent /. The petroleum or 
jJJJjk , It is often kept in strong vfcls, other fluid is then forced through d, 
hued with water, wh»h are stoppered displacing the water, which passes up 
a good cork ; and the vial is placed c into y, the surplus escaping by the 
insjae of a tin box provided with a outlet e. When the vent / is closed, 
«iMittina lid. Phosphorus is usually no air can mingle "with the contents 
put up and in tightly soldered tin and uo evaporation can take place. In 
X 8 Ailed with water. These cans order to draw fluid out, water is forced 
jtfkn begin to rwt<* the outride, and inbre. 
m happen, ooearionalfy, that the With regard to the material for the 

pel 



238 Packing : Explosives, Flowers, 


Dr. Stevenson Macadam states that 
lead will spoil lamp oil in a weak or 
less ; iron does not detract from the 
illuminating qualities, but deepens the 
colour and causes a rusty deposit ; 
one, solder, and galvanised iron are all 



of one of these, place a piece of stout 
brown paper (if thin, douhle it) ; let 
this be well damped, then lay the 
flowers carefully in, placing a piece of 
* * silver " or tissue-paper between them 
to prevent their bruising each other. 
Overall place a piece of the same 
paper, and on this a little cotton 
wool. Cover the box with paper. 
Modes of faulty packing may be 
mentioned as a warning against 
their adoption : (1) Placing the 
flowers in contact with dry cotton- 
wool, which clings to them, and 
abstracts their moisture ; (2) put- 
ting them in tin boxes, such as 
have contained lucifere, etc., 
which invariably get crushed in 
pacing through the post-office ; 
(3) putting the ootton-wool about 
them too wet, the moisture from 
which gets shaken over the flowers 
and spoils their colours ; (4) cut- 
ting the flowers after exposure to 
the sun, which ensures their fall- 
ing to pieces on their journey, this 
also occurs if the blooms are stale. 


deleterious. Metals which do not 
seriously damage the oil, but which 
still cause its deterioration by contact 
prolonged for months are tin, copper, 
and tinned copper, common solder 
containing lead being excluded from 
use in their manufacture. Stoneware, 
slate, and enamelled iron are therefore 
recommended. 

It has been asserted that the addi- 
tion of a little powdered soapwort 
(iSaponarw (ficinaltt), digested in 
water, to petroleum causes it to form 
a solid mucilage, and that the subse- 
quent application of a little phenol 
(carbolic add) causes it to resume per- 
fect limpidity. 

Ktovroff^Alwiyt cut the flowers 
early, in the cod of the morning, and 
when in their prime. Tike a piece of 
cotton wool, wet it, and wring it out, 
then twist it about the stalk. If tin 
boxes are used, they most not base 
sharp worn, or they win be rejected 
at the poet-oAos, bat, when property 
made, they exeel all others for the 
farpm mqoeetta, MthetoWSQ 


Some persons sending seedling flowers 
for an opinion, think it best to cut 
them when cot fully open, knowing 
that they will expand in water ; but 
! they should learn they do not show 
their true character either in shape or 
colour, under such circumstances. A 
better plan is to cut off the pistil 
directly it can be done; this will 
ensure the flower lasting a considerable 
time. 


Article* of Delicate Odour.- 
Hitherto the question of packing deb- 
ate goods has been viewed aim;*] 
entirely from what may be called 
the itrength-of-materiftii standpoint- 
Manufacturers and importers have 
found that ordinary pa rtring material 
if a certain thickniei and weigh t w« 
ruffidenth strong to withstand the 
blow* received in tnnrft, and h^ fi 
forthwith adopted this » tbj 
xmditkm neoemary to be fulfilled u» 

mh?«, b vhfakcMliKxt P re '* bi ? 

itniiln wdMfti 
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occurred. During the last few years 
there has been a decided increase in 
the demand for tastily and attractively 
packed goods— goods of all kinds, in 
fact, put into such packages that the 
eye of the purchaser should be at- 
tracted by the appearance. The natu- 
ral result of this has been the employ- 
ment of any and every material which 
was adapted to increase the ornamen- 
tation, regardless of whether it was 
adapted for preserving the contents 
from injury. Packages in which wood 
is used have given the worst illustra- 
tion of this erroneous style of packing, 
green wood being frequently employed! 
partly, perhaps, because of its working 
more readily, and woods which either 
have or develop an unpleasant odour 
being used because of their pretty 
markings or suitable colour, while it 
lias not been uncommon of late to 
employ some kinds of wood which are 
to a certain extent absorbent, and re- 
tain any smell with which they come 
m contact. 

Oily or Greasy Materials.- 

Where goods of »n oily or grawj 
character have to be packed, and the 
^pe of the oil may to a considerable 
extent be attended with the risk of 
fermentation or rancidity, grease-proof 
P s P«r, or some such packing has to be 
ftnd up to the present this paper 
“ ^twfactory in character, indeed, 
^wjcwtly kinds are used, 
mot Of stowage on Board 
of P ? r ' J Q °J Mlderill 8 the question 
set K* g0 ^ 4 » we ^ve, at the out- 

» toard ship hare neoeeauily to be 

there fo? ^ 

$rgSB£rts 

^ "hole timeii 

«* «W orihmiy English 

&2Sssb& 

ffl, and 
Of 


239 


hold of a vessel is saturated with mois- 
ture, and very frequently tupertatu- 
rated. Bilge water exists in small 
quantities in every vessel, * Almost 
every cargo contains goods in such a 
state of moisture that they are capable 
of giving off moisture when the tem- 
perature is raised, and there can be 
few circumstances under which the 
air of a ship’s hold, when the latter is 
stowed with cargo, will contain less 
than the full saturation amount of 
moisture, But the temperature of 
the hold must vary from time to time, 
very slightly, it is true, but probably 
a small diurnal variation of some 1® 
or 2° would generally appear. As soon 
as the diurnal, or perhaps more pro- 
bably nocturnal, fall of temperature 
takes place, moisture in the form of 
dew or cloud would be produced and 
deposited upon the goods. This is 
not theory only, but a fact which has 
been noted in numbers of cases, for 
the moisture so deposited is always 
first found upon the top or upper sur- 
face of the packages, There is » great 
deal of importance in this saturation 
or supereaturation with moisture. 
Dry air has very little effect upon 
most natural products beyond a certain 
amount of desiccation, and ite action 
upon metallic substances is very slight 
Moist air, on the contrary, acts rapidly 

AnH PnArcratinall*. niun i- 11’ 1 »» * 




j » — o— uicwuiiu uuaies, 
and is the most active agent in setting 
up decomposition in organic bodies. 
This is not merely a surface effect, 
but depends upon the specific capacity 
which almost all organic substances 
appear to have for water. Leather, 
wood, tea, bark, straw, each absorb a 
certain definite amount of moisture 
corresponding to the variety of the 
article iteelf— not merely its species 
but its variety-end the moisture of 
the air in which it is placed. Thus, 
in the om of, aw, 4 samples of tea, 
of fear different kinds, if exposed to 
air saturated with moisture they will 
aheorb mow moisture than they pre- 
fwualy contai ned , but when again ex* 
powd to air in what may be called ite 
imai $ thja pountT-. 
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that is, not saturated— the excess of satisfactory than sheet lead, which 
moisture absorbed would be given off itself requires a protective covering of 
again, and while this excess is escaping wood. Care must be taken to select 
into the atmosphere it may carry with a wood not liable to rapid ferment*- 
it Borne of the aromi belonging to the tion and decay under the influence of 
goods themselves. Nearly everybody heat and moisture, as such decay has 
would admit that the alternately in many cases led to the formation 
heating and cooling of any article with of acetic acid which attach the 
a delicate smell would injure that smell lead, forming white-lead. This action 
either in quantity or quality, or both, rapidly eats through the lead, admit- 
but it is equally true that alteruatoly ting air to the interior of the package, 
moistening and drying such an article and resulting in a great deterioration 
—in other words producing such an of the oontenta. Of late yearn a very 
effect as would be obtained by an excellent packing known as Veneata (in 
exposure alternately to a supersatu* which the cases are formed of a double 
rated atmosphere and to an atmos- thickness of very thin wood fastened 
phere not saturated with moisture— with the grains running at right angles), 
would have a like effect. has come into use in many of the 

Dealing still further with the ex- largest plantations, 
tenor of the package, this deposition Textile*.— The packing of textile 

of moisture in the form of dew on the fabrics for foreign market* is a subject 
exterior has another important effect, which has received very great atten- 
This water is precipitated in the air in tion in this country, notably in Lan- 
the form of minute, almost infinitesi- cwhire. Much depends upon the 
nully small, water globules, and these proper packing of goods, and fru- 
have a strong solvent action on any qucntly improper packing causes grat 
gates or vapours wliich are present in losses, owing to the severity of various 
the air, and which are thus in a more climates, in one way or another. The 
active condition when brought in con- shape and weight of packages are Iwtli 
tact with the goods on which the dew important, and each foreign market, 
falls. Suppose the air in the hold of as a rule, has it* special peculiarities, 
a ship to be impregnated, aa it always which must be carefully coDHttieroi 
is, with carbonic acid, and also slightly when purchases are made up for 
saturated with acetic acki generated delivery. 

from some source or other— the dew The main print* in packing are fa) 
deposited on any change of tempara* to properly compress goods into the 
ture will become saturated with l»th smallest possible space without daffl- 
carbonic and acetic acid*, and will age ; (b) to »o protect them from w* 
obviously be a dilute arid io the most and wear a* to have them reach tbeir 
suitable form for acting upon any destination in perfect condition ; fa) 
metallic surfaces with winch it come* to have them suit the convenience, 
in contact. Not only #o, but leather taste, and requirement* of various 
or cloth good* may be rotted by wch foreign market* ; and lastly (d) to 410 
an action during a long voyage, and all this well at the least wpenne. 
the cause* may erroneously be put It is essential that packing «nou 
down to sea damage. be done so a* to economise rpace, 

Ttt.— The flavour of tea is not thus save freight charges, and to 
only rnoit delicate and fugitive in this it is necessary to pres* we » 
character, bat tea is remarkably prone into the smallest rise posririe wthou 
to acquire any odour given out by injuring the goods. Another nup 

summndiM materials, It is impor* tint point is to hats the goodap^, 

tint, therefore, that it should be so tiut a large bale «s » « . 
mck tri in air-tight esse*. For this into smaller axnpfete pack^> 
purpose nothing hae been found am onto that they tmy fr r 0 ^ 
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nrn’es or other beasts of burden, which 
are yet the common carriers in some 
countries. In the case of sized goods, 
there are many considerations to be 
kept m mind, such as the quality of 
the paper, the kind of cloth for cover- 
ing, and the material out of which 
these are manufactured. Mildew is 
common in sized goods, and great care 
“ aiwa y« necessary in packing the 
same. In fact, unless the ingredients 
used in the sizing are of the proper 
quality and quantity, some sort of 
growth in the bale is pretty sure to 
follow, no matter how well the goods 
are packed. There are fashions so to 
speak, in packing goods for some 
foreign countries, notably in the South 
African trade, where even the oolour 
of the iron hoops on the bale is im- 
portant. There was an instance 
where a consignment of cloth in red 
hoops sold at onoe, but another lot of 
precisely the same goods could not be 
disposed of until the black hoops were 
painted red. So much for native 
tastes and fancies. 

The ordinary hale ooDUitu 50 piec«, 
although aa many as 500 are some- 
tunes packed together. When goods 

iD *.f** w > handafThe 
tejf! directions how 
S^ U .. b8 !»‘ tt P- II the packer 
n his part, and any damages 

S*v$fsns 


Packing and Storing : Textiles. 


VUIVi 

gcneraUr c J? i '. d ™ Jio l ,P r «“‘ « 

are Wd on tLTr? hoof * 

cutumonlr 5 i»T Y? * press, 
InaJ?; ^ tarpaulin STout 

^“td^y ^ ) “ T * th4 t«P of the 

wound. **»*U 


r . to P» “Responding to that on 
the bottom, when the bale is pressed 

Apie ?A°x f t ? r P aulin » then wrapped' 
around the bale, wide enough to cover 
the portion from the top and bottom 
mcely, and then the ends and sides of 
the covering are neatly folded. The 
outside wrapper is then sewn up with 
strong twine the hoops are riveted, 
and the work is done. The latest 
nvet used has 2 shoulders on it, and 
when plwed in the slot cut through the 
hoop and turned half round it holds 
wt. wbtheprajBre is taken off 
. e bale, the hoops are so tight that the 
nveta cannot well be moved. 

The following methods of packing 
may be considered representative 

• ®? t * Tbe &**** *** ^Pped 

m (1) white paper, (2) grey paper, (3) 
lmen oibcloth, (4) brown paper, (5) 
black tar cloth, 20-porter linen, 
7 P»F, (7) outside canvas 
18-porter linen, (8) iron bands 
^ Second The goods »re wrapped 
in (I) double grey paper, (2) jute 
°™*J ld ‘ porter » Wh-t brown tar 
ckth 20-porter linen, (thrown paper, 

(B) outside canvas, 18-porter linen, (6) 
iron hoop*. ' v ' 

(c) Common. The goods are wrapped 
in (1) white paper, (2) double piper, 
(8) common brown or tar cloth 16- 
porter jute, (4) brown paper, (5)’out- 
stde canvas, 18-porter jute, (6) 6 iron 
hoops 1 J m. wide. 

(i) Commonest, for India and China 
g 00 ^- The goods are wrapped in (I) 
double grey paper, (2) common asphalt; 
twdolh U-purtez jute, (8) brown 
J"P*» (4) outside canvas, 18-porter 
lute, m 6 iron honm u 


jute, (6) 5 iron hoops I J i n . wide. 

(e) Recent, for India and China good*. 
The goods are wrapped in (1) double 
tTOwnpeper.^gkeed brown (*per, 
(3) tarpaulin, (4) common brown paper, 
(5) outside canvas, 18-porter jute, (8) 
5 iron hoop*. . w 

Tfcee examples will furnish full 
a*tiUs of the methods, and in lam 
part the roteriali^uie here in paS- 
teg goods for the different markets of 
the world, so for as the ooteriogs are 
****n*&. Some packers use white 
ft 
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paper next to the cloth, while others 
use H unbleached " paper, claiming 
that it is purer and lees liable to injure 
the goods, Style («) of packing has 
been used by a large firm in Manchester 
few 2 years past, without a single com- 
plaint from purchasers. 

For Africa.— Goods for Africa are, 
in huge part, cased in wood and tin. 
They are generally packed in small 
cases so that they may be easily trans- 
ported on camels. The cases art 12- 
14 in. deep, and the width and length 
depend upon the size of the cloth. If 
the goods are heavy, what fa known 
as German-hoop cases arl used ; if 
light goods, plain hoops ire provided, 
A layer of ordinary brtwn paper is 
placed next to the cloth, so as to pre- 
vent the tin from soiling or rubbing 
it. Fine pieces are generally packed 
in brown-paper packages, and these 
are first pressed before they are placed 
in the tin- or afac-lined case, so as to 
form as solid a package as possible. 
Where good! are packed in bales for 
Africa, mutffi the same covering is used 
as in the rtamples already given. The 
cheap goods are generally packed in 
bales to save expense. 

For India.— Small bales are the rule 
in this great trade. Double wrappers 
are generally used, and for the interior 
infold wrappers are necessary to pro- 
tect the good* from the rough usage of 
long overland conveyance. The paper 
and other wrappers are similar to the 
examples given. 

For Australia,— For this Market the 
largest buyers have the^goods packed 
in line-lined cases, The anc finds a 
ready market for roofing purposes. 
The covering for the goods Is s imilar 
to the packing for the African trade. 

For Europe.— The goods are moetly 
packed in large bake for these markets, 
about 20 cwt, each. Spain will not 
have mall bales. All these goods are 
j«cked in single wrapper, Jute wrap- 
per is used, but single wrapper, 
though rather dearer, is much the W 
The dKTernxft in the cost of the two 
wrappers, ter a bale requiring 4$ yd., 


For Gi^faltar.— The bales landed a* 
this poidt have a covering of wood % 
in. thfck on the top and bottom of 
eacbfnale, to shield it, as packages re- 
ceive rough handling at this port. It 
his been found that this protection of 
Wood addB to the security of the goods, 
and also meets the wishes of merchants 
who purchase them. 

For River Plate.— Specially small 
packages are made up for this trade, as 
they are transported hundreds of miles 
on mules, and these average about 80 
lb. in weight. They are some 3 ft. 
long, 2$ ft. wide, and 8 in. thick ; 3 
iron hoops are used, and the covering 
is similar to ( d ) heretofore given ; 2 of 
tbese packages are carried by each 
mule, one on each side. 

Wrapper or Canvas and Tarpaulin. 
Wrapper fa of different qualities, and 
fa described u 6, 8, 10, 12, 14, 18, 18 
and 20 porter wrapper. The term 
“porter” indicates the number of 
threads to the inch ; 16-porter wrap- 
per meaning 16 threads to the inch, 
and so on. The larger the numbers, 
the cloeer and finer it fa, 16 being the 
popular wrapper in general use. The 
wrapper fa 32, 36, 40, 46, 60, 60, and 
72 in, wide, and has to be selected ac- 
cording to the width of the goods to 
be packed and the intended size of the 
bale. Very little of 80 and 72 is no w 
used, but the packer must always keep 
tbeie widths in stock. The tarjwulin 
need not be above 60 in., which is the 
maximum. If it fa too narrow to 
cover a bale, a slit can be out to cover 
the same, There are 3 widths for tar- 
paulin, vfa M 36, 40, and 60 in. Both 
wrapper and tarpaulin should be kept 
on rollers, where they keep softer, m 
the latter more plkUe. 

There are various preparations uW 
in the production <J tarpaulin. 
almost every manufacturer has his off a 
special mixture. Among the m®! 
named an the following: 6 
Stockholm tar pitch melted with 4 « 
rosin and 1 of Stockholm tar; 48 pw 13 
Stockholm tar pitch, 10 Stockholm Ur, 
82 rosin, and 1 tallow, 
i Special attention must be called w 
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the necessity of having thick packing a white one, with the trade-mark pasted 
paper, in double sheets, placed between on it, wrapped around the braid, go 
the tarpaulin and cotton goods, where as to keep it from rubbing, and giving 
the tarpaulin had been made with the it a fine appearance at the same time, 
pitch of cotton-seed and other oils, as These braids are likewise placed in 
damage to the goods would take place elegant cartons, lined with yellow 
unless this precaution was observed. English leather, also by the gross, and 
The cost of tarpaulin in Manchester then boxed up. 
is as follows: 36 in. wide, 3|i. per yd.; Common trimmings, Buch as rick- 
40 in. wide, 4 Jd, per yd, racks, etc., are commonly put up in 

Iron Hoops.— The best hoops cost bunches containing 12 yd. each, simply 
9j. to fid. a cwt,, cut to the degired tied with a red cord, the trade-mark 
length, and painted such colours as adjusted in the centre of the bunch, 
may be desired. and the whole is wrapped up by the 

Paper.— Turner's patent packing is dozen in blue paper, Common bind- 
much used here as a substitute for ings are put up in a similar manner, 
paper. It is strong, and answers its but are uniformly packed in gaudy 
purpose very well. The prices are as cartons. Finer trimmings and bind- 
follows : 22$ in. wide, l$d, per yd.; ings undergo the same process in pack- 
26 in. wide, lgd. per yd. ing as the finer braids. Common 

Twine.— The twine used in sewing bands are reeled by 500 yd. on bobbin, 
up the bales should be finished in tab and yam is put up in skeins by the 
low, as this is much the best. Jute pound. These goods, when consigned 
stitching-twine is generally used here, to parties within the “ Zollverein,” 
but cotton twine is stronger and better, and to neighbouring countries, such 
It never get* hard, and is more pliable as France, Belgium, Netherlands, 
than jute. A. good twine costs here Switzerland, and Austria, are gene- 
10a. fid. per doz. ' rally packed in simple wooden cases. 

German Packing,— For the packing Goods consigned to remoter countries, 
of woven goods in Germany the follow- such as Italy, Spain, Russia, and 
ing precautions are taken. The fabric Turkey, are frequently wrapped up 
is first folded on thin wooden board, in strong varnish paper ; and, when 
then yapped in white paper, then shipped to the United States, are gene- 
again in blue paper, then labelled, and rally enclosed in oil-cloth so as to keep 
put in pine cases, the corners of which off dampness, and then put in wooden 
are sealed with pitch so as to render cases. Similar shipments to Mexico 
them water-tight. Tin was formerly or the South American States are 
used for this purpose, but pitch has mostly encased in tin boxes, and, after 
proved cheaper and equally service* being soldered, these are placed in 
a ° le - ( wooden boxea. It may, however, be 

Common braids are generally wound remarked that, as a rule, German 
up in piyee, each containing 36 yd., exporters do not excel in packing, and 
trapped in yellow or brown paper. A are rather careless and deficient in this 
SJ uall piece as sample is placed on the important trade appliance, 
outside of each package and the trade- French Packing.— Goods for long 
mark pasted on. Four packages, oon- voyages are usually packed in this 
taming 144 yd.— agrees— are placed in manner : A strong box is made from 
* carton, and then the whole tightly 1-in. boards, beinginlengthand breadth 
“Jed up, so m to prevent movement inside about the same as the length of 
the transport. Finer qualities the goods to be packed, and of any 
m braids, such as mohair, and gtmappe required height. The box is then lined 
J^^mmonly reeled on slats or paste- with sheets of tin, cut so as to fit the 
F 8 ™* wvewd with blue or red glowy box closely. The seams of the tin are 
paper ' * k* tissue-paper, generally then carefully soldered on the bottom 

*2 
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and sides so as to be watertight, after 
which a lining of coarse, cheap cloth, 
or other substance, is placed inside in 
order to keep the goods from being 
damaged by rubbing or chafing. The 
goods are then packed in firmly, each 
piece being wrapped in paper, and each 
alternate layer being placed crosswise, 
of the other until the bos is full, when 
a like protection of cloth or other lining 
is placed over the top of the goods. 
Then the tin cover is put on and care* 
fully soldered at the seams where 
the tin is joined, making the whole 
perfectly water-tight. The top of the 
wooden box is then put on, and the 
goods are ready for shipmeut. It is 
claimed that goods packed in this 
manner nay be shipped to the most 
distant countries without danger of 
being in the least damaged by shifting, 
chafing, or from the elements. In 
fact, it would eeem quite impossible 
for the goods to receive damage, even 
if they were to encounter rough hand- 
ling or be quite immersed in water by 
reason of boisterous weather at sea. 
As the tin lining of the box is avail- j 
able but for the one shipment, it is 
only necessary to use light, cheap tin. 
The tin lining may be properly de- 
signated as a tin box to be placed 
within a closely-fitting wooden oox or 
case in which to pack goods for ship- 
ment, and for the sake of convenience 
may be constructed separately so as 
to be ready for use when wanted, and 
placed within the wooden box or case 
when the goods are required to be 
packed. 

For shorter and leas dangerous 
voyages, goods are usually packed in 
square-shaped, coarse sacks, around 
which is placed wheat, rye, or oat 
strew, and around this is placed still 
another sack of strong material. Fre- 
quently the outer protection in this 
mode of packing is simply an open box, 
made from strips of board 3 or 4 in. 
wide and about the same distance 
apart, and being fastened to a square 
frame st either end. There boxes, 
or more properly crates, are rough and , 
cheaply tikK^fa rirot^iy , 


used for the purpose of keeping the 
straw in .place around the sack and 
the goods from being damaged. The 
sacks used in this manner of shipping 
are returned by the consignee to the 
shippers, and may be used until worn 
out. This process of packing is used 
only in inland transportation, and 
appears to be convenient, and to have 
the advantage of a great wring in wood 
over the large and cumbrous dry-goods 
boxes one is accustomed to see in 
America, 

Protecting Carboyi.—A very 
simple but ingenious contrivance— it 
is bo simple that the wonder is the 
idea has never occurred to anyone be- 
fore— for protecting the upper portion 
of carboys when packed in hampers, is 
called the “ Marple Carboy Protector." 
The main object of this appliance is 
the protection from breakage of car- 
boys when shipped abroad. It is well 
known in the chemical trade that all 
sorts of devices are made use of to 
prevent breakage of bottles containing 
acids and expensive solutions when 
consigned on long voyages. Some 
manufacturers even go to the trouble 
and expense of placing the full carboy 
(hamper and all), in small empty casks, 
packing them well with straw, making 
up the lid, but leaving handle holes 
at the aides of the caak. Others cover 
the top of the hamper with a circular 
piece of timber with a hole in the 
centre to fit round the neck of the 
bottle, and then fasten it down to the 
ham per with baling rope. Some years 
ago we saw a patent package consisting 
of a stumpy kind of barrel in which 
the bottle was permanently fixed, em- 
bedded in a kind of cement up to th3 
neck, with a lid and handles. Thw 
was very good in its way, but it will 
be easily understood that expend 
alone prevented its general adoption. 

The “ Protector, 7 ’ as will be wen 
from Figs. 84, 85, 86, » • 

looee Hd made to fit the hampers,*^ 
oonaiita of two metal rings, the smaller 
and inner one intended to fit rouQ 
Akaack of the bottle, 
j»aUrf whb rtnw orAayon the W 
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whilst the larger or outer ring fits juxt t no more, of any particular chemical, 
inside the top hoop of the hamper, to ; there is no reason why the “ Pro- 
which it will be lashed with twine or tector ” should not prove as great a 
wire. The two rings are braced to* boon for the home trade as it un- 
gether with extra-strong narrow hoop- doubtedly will for the foreign trade as 
iron, and the whole is then varnished regards chemicals consigned in carboys, 
like the “ Marple ” hampers. (‘ Chem. Trades Jour.’) 



Fio. 84 . Fig. 85. Fig 86. 


This appliance ensures almost abso- Acid.— It has oeen shown that con- 
lute immunity from breakage, and its centrated sulphuric acid of 66° B., 
cost is trifling aa compared with other brought into contact with straw, wood, 
contrivances hitherto in vogue. The and other organic stuffs at ordinary 
only part of the bottle that is exposed temperature, can develop volatile or- 
is the corked portion of the neck, and game acids and sulphurous acid in 
as the “Marple" hampers are shaped considerable quantity. This suffici- 


so aa to atow easily in tiers, the slight entl 
projection of the cork above the level {»ri 
of the “ Protector " is of no material con 
consequence. We may add that as c&U 
evidencing the practical value of the in 1 
“ Protector," we saw a cargo of vitriol is 1 
in bottles being stowed in a narrow ran 
canal boat— perhaps the most awkward I 
kind of * * vessel " to stow carboys in— gn> 
and with the “ Protector " affixed, tho me* 
carboys were beine stowed away in tiers box 
four or five deep like bo many drums, the 
and the workmen were standing and thu 
walking about on the tope of the bottles egg 
as though they were on terra firma. Dm 
The only drawback we can see to the ver 
general use of the ‘ 1 1 Protector " is that pap 
when affixed it is not easy to we when all 
the bottle is getting full. This will ine 
“guart it* use, my for the pla 
Dumtic «dd tnde, when tie botlta hoi 
*™uaiully filled by l»te quickly, but «iU 
Wa w m him w tZli ..j a/i 


ently explains the destruction of iron 
l»rts of vessels, etc., not in actual 
contact with escaping acid, and indi- 
cates that sleeping in euclosed spaces 
in which concentrated sulphuric acid 
is being conveyed can only be war- 
ranted where ventilation is very good. 

Egg*.— (1) Buy boxes from the 
grocer at 1#. a dozen and pack in 
meadow hay. Procure a suitable size 
box, fill with hay, press down tightly, 
then-make holes with two fingers and 
thumb of the right hand, and place the 
eggs in position with the left hand. 
Dozens can be packed in this way in a 
very short time. Divisional boxes, 
paper wrapping, cork, bran, sawdust, 
all fade away as soon as this simple, 
inexpensive, handy, and expeditious 
plan is adopted. Never buy boxes 
from the manc&cf’aw of boxes for 
sitting \ Vm in to 
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paper about 2 in. wide wrapped round 
each egg (corrugations inwards, of 
course), and a layer of hay top and 
bottom and between each layer of 
eggs, in wicker baskets (circular by 
preference). There is scarcely ever a 
single egg broken, and it is the sim- 
plest, safest and most rapid packing of 
the many modes I hare tried and seen. 
The wrappers are retain©! in place 
simply by juxtaposition ; eggs large 
ends downwards. The paper is that 
commonly used for wrapping medicine 
bottles for post. (Francis Bacon.) 

(3) The eggs may be packed in a 
rectangular hamper, 15 in. by 7 in. by 
5 in., each egg wrapped first in fine 
shavings and then in a piece of coarse 
paper wrapping, which is folded on the 
breadth, and not the lengthways, of 
the eggs. The bottom and sides of 
the hamper are lined with fine wood- 
ahavings, and the eggs placed end to 
end in a double row on the packing, 
with another layer of the shavings on 
the top of all. The eggs cannot come 
to any harm ; but the cost of the 
hamper plus the cost of the postage 
puts this form of package out of the 
question for moderately cheap eggs 
sent by post. 


(4) My new laid eggs sent to London 
are packed in clean soft straw in boxes 
9 in. deep, four layers to the box ; the 
boxes contain 300, 400, and 500 each 
(120 to the 100); m much straw 
should be placed on the top of the box 
as will make the lid quite tight when 
tied down ; this prevent! the content! 
from moving in transit. The break- 
age in this way does not exceed 1 per 
cent. New laid egg* sent to the south 
coast towns a it packed in Tally's 
patent boxes, cardboard divisions, 
thick felt between, I never have a 
complaint of breakage in these boxes. 
Pheasants', turkeys’, goose end fancy 
fowls’ eggs, are always pecked in 
baskets, awh egg wrapped u soft hay 
separately. These are sent to nearly 
au parts of the United Kingdom, 
France, Italy, and Belgium, and I 
aever bear if an egg being broken, 
dewdast, bran, etc., are t* 7 unsafe 



packed in boxes, is very injurious to 
eggs intended for incubation, I always 
send eggs for hatching by rail. (G. 
Russell.) 

(«>) The box may be of the ordinary 
12-division type, but a layer of corru- 
gated paper is placed top and bottom, 
and a small roll of the same material in 
each division to hold and protect the 
eggs. The principle appears to be 
right and very simple. 

(6) My experience is that those eggs 
travel best that are first wrapped in 
paper, then packed tightly in sawdust 
in divided wooden boie*. 

Oat-chaff and bran I dislike ; hay is 
good, but I think quite unnecessary. 
Id large towns all these have to be pur- 
chased, whereas sawdust, as a rule, 
costs nothing, and is, in my opinion, 
better than anything else into the 
bargain. I generally place a few half- 
sheets of newspaper on the top of the 
sawdust to prevent any working out 
during the journey, The lids of the 
boxes should of course never be nailed 
down ; they should be either screwed 
or tied securely with strong string. 

There is generally a slight difficulty 
in unpacking the eggs, as the sawdust 
when fine and well pressed, sets firmly 
round each egg. This ii overcome by 
putting a thick layer of sawdust on a 
table, then turning the box ujwide 
down, sliding the 1U off, and drawing 
out the divisions, and with them the 


eggs enmaste. 

Suggested precautions 

(a) Always net eggs 24 hours after 


llways print or write legibly 
H Eggs for Sitting " on each box, 

(c) Always make a string or wins 
handle to each box. 

(d) Never nail an egg-box. (R. de 
Cooney Peele.) 

(TJAtaUtinmlhafettedfwr 
ferenee to hu or an y other packing 
material) flu dusk, which is more 
elastic than anything else I 
at tha mm timabeing wonderfully 
light* weighing, !Wi ©art " 
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bought in quantity where the flax The crate can be made of moderately 
i,Dew Ripe) is grown ; but I believe it light stuff, according to the number of 
chiefly confined to the south-west sections. If twelve sections are to be 
counties of England. sent, arrange these compactly on edge 

(S) The box is a light wooden one, (as they stand in the hive), then meas* 
divided into 12 compartments for eggs, ure and cut lengths of say 1J in. by 
The partitions come full out to the } in. stuff to form a crate that will fit 
sides J the box, giving great strength, the sections tightly. Nail the parts 
The eggs are very tightly packed in together to form the crate, leaving one 
hay in each division, with a layer of end open ; put the sections in, then 
hay top and bottom, and on the top of nail up the open end. Now cover the 
that a layer of chaff. So protected whole crate with newspaper, and pack 
with an elastic cushion like hay, it it in a boi a little huger than the crate, 
mustbeexceedinglyrareforan egg to packing the space around the crate 
be broken. with shavings, straw, or any springy 

Packing Smoked Bams and material. For greater weights, the box 
Bacon for Eiport. — These goods (in which the crate goes) can have a 
must be as dry as possible before being number of spiral springs, strong but 
put in their canvas covers. A drying short, nailed around its inner surfaces, 
room is beet to effect this, no heat these being better in withstanding 
being required, but a plentiful current shock than gbavings or straw, but this 
of air. Flour, sawdust and similar could only be done with boxes that 
materials, sprinkled on the goods, have are charged for and returned, 
been tried for drying but are uot Making Packing-PtLper 
effective. Flour in particular is bad as and Cloth Waterproof (see aUo 
being liable to decay. A good preser- Waterproofing). —Either of these 
vative is a weak solution of creosote in materials can be treated with a pre- 
water. It is not harmful, being, in paration of resin, wood tar, creosote 
fact, a Bubetance that is produced and pitch. The mixture is made hot 
naturally in the smoking. A solution in a suitable pan (preferably by steam 
of borax and water is also a good pre- heat), and the cloth carried through it 
aerrative and does not affect the quality by a submerged roller; then as the 
of the meat in any way. If either cloth comes out it is scraped by a pair 
solution is used the goods must be of knivee to remove excess material, 
dried before being wrapped . The can • The treated cloth then goes ova- rollers 
vas wrappers can be waked in borax placed well apart, and, when cool, it 
and water, bat must be dried before will be found hard enough to roll up 
; it is a good plan if the meat is without sticking. Paper is treated by 
expected to sweat a little, All pack- coating it on one side only, either 
cases should be strong and some painting it with a brush, or causing it 
effort be made to get them water-tight, to be passed over and pressed on a 
?* wa ter or heavy water vapour may be flannel -covered roller, which is satu- 
m the veneTi bold! rated with the hot tarry preparation. 

Packing Honey Sections,— Another method is that of convert- 
5* oae y lections when packed in a box, ing soap to an insoluble substance fcy 
howevef strong the box may be, are the addition of alum. Faes the doth 
often damaged by shock due to the or paper through a warm solution of 
wing dropped. The following soap and water, 10 lb, of soap to 10 
though appearing to give more gal. of water, and afterwards through 
~° t ttbi * in pecking really takes little a warm solution of alum and water, 
Jtra time, and old or light car rough 10 lb. of alum to 10 gal. of water. As 
«« can be used. The idea a to the cloth or paper oomea from this last 
Jr, {5 *ctioni in a simple made bath pass it tarough the rollers of a 
****** Putting them in the box. I wringer and let it my, The soap will 
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be fouod insoluble and the material 
waterproof. 

Storing Ice.— The storage of ice 
in large quantities is a matter demand- 
ing some skill and experience in the 
construction of the "house,” The 
following directions are given by vari- 
ous authorities. 

(1) Build a round brick well, with a 
smkll grating for drain at bottom for 
the escape of water from melted ice. 
Cover the bottom with a tliick layer of 
good wheat straw. Pack the ice in 
layers of ice and straw. Fix a wooden 
cover to the well. 

(2) Fire-brick, from its feeble con- 
ducting power, is the beat material to 
line an ice-house with. The house is 
generally made circular, and larger at 
the top than at the bottom, where a 
drain should be provided to run off any 
water that may accumulate. As small 
a surface of ice to possible should be 
exposed to the atmosphere, therefore 
each piece of ice should be clipped in 
water before stowing away, which, by 
tbe subsequent freezing of the pieces 
into one mass, will remain unmelted 
for a long time. 

(3) Make a frame-house tbe requisite 
size, with its floor at least the thick- 
ness of tbe bottom scantling from the 
ground, thus leaving space for drain- 
age and a roof to shed, off the water. 
The boards of tbe wall should be 
cloeely joined to exclude air. Then 
build up tbe blocks of ice, cut in tbe 
coldest weather, as solid as possible, 
leaving 6 in, all round between them 
and the beard walls ; fill up all inter- 
stices between tbe blocks with broken 
ice, and in a very cold day or night 
pour water over the whole, so that it 
may freeze into a solid block ; shut it 
up ClQ wanted, only leaving a few 
small boles for ventilation under the 
roof, which should be d in. above tbe 
top of the foe. It is not dry heat or 
sunshine that is the wont enemy of 
ice, bat water and damp air. If ail 
the drainage is curried promptly off 
below, and the damp vapour generated 
b f the ice is allowed to escape above, 
the column of odd air between the 


sides of the close ice-house and the 
cube of ice will protect it much better 
than it is protected in underground 
ice-houses, which can neither be 
drained nor ventilated ; sawdust also 
will get damp, in which case it is much 
worse than nothing. 

(4) An improved sort of ice-houBe, 
recommended by Bailey, gardener at 
Nuneham Park, Oxford, is shown in 
plan and section in Fig. 87, where 
tbe dotted line indicates the ground 
level. The well or receptacle for tiie 



Fw, iV 


ice o is 10 ft. 6 in. wide at the Use, 
and 3 ft, wider near the top ; the 
wall* are hollow, the outer portion 
being built of dry rough stone, 
the beer wall and dome / of brick, 
The outer wall t might be replaced ty 
a puddling of day, carried up as the 
work proceed*. Over the top w J 
mound of clay and sod p, planted with 
shrubs to keep the surface owl m 
summer. The drain » carries off the 
water formed by the melted fee, and 
ii prorided with a tup* » P"’'® 1 
the logran of air through the dm", 
Thereu a porch of loboj 4 pro™® 
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with outer and inner doors e ; and 
apertures at d , to get rid of the con- 
densed moisture, which, if not re- 
moved, would waste the ice. These 
ventilating doora should be opened 
every night, and closed again early in 
the morning. The most important 
conditions to be secured are dryness 
of the soil and enclosed atmosphere, 
compactness in the body of ice, which 
should be broken fine and closely 
rammed, and exclusion as far as 
possible of air, (‘ Gard. Mag. Bot.') 

(5) A very cheap way of storing ice 
has been described by Pearson, of 
Kinlet. The ice-stack is made on 
sloping ground close to the pond 
whence the ice is derived. The ice is 
beaten small, well rammed, and gradu- 
ally worked up into a cone or mound 
15 ft. high, with a base of 27 ft., and 
protected by a compact covering of 
fern 3 ft. thick. A dry situation and 
sloping surface are essential with this 
plan, and a small ditch should sur- 
round the heap, to carry rapidly away 
any water that may come from melted 
ice or other sources. 

(6) The following is an economical 
method of makin g small ice-houses 
indoors : Dig a hole in a cool cellar, 
and make it of a size corresponding to 
the quantity of ice to be kept. At the 
bottom of this hole dig another of 
smaller diameter, the edge of which 
goes down with a gentle dope. This 
kind of small pit, the depth of which 
should be greater in proportion as the 
m \ is less absorbent, must be filled 
*ith pebbles and sand. The whole 
circumference of the lanre hole is to be 
htted up with planks, kept up along 
the sides with hoops, to prevent the 

from falling in. Then the 
ttom and all the circumference of 
t 8 , of reservoir must be lined 
W rtnw f placed upright with 
Z f d “ wnw * nl «. “ d kept up ulong 

‘‘7*. Th.iMi.tub. 


cover and some light straw. (‘ Les 
Mondes.’) 

Cl) In preference to one or more large 
houses, Maclean makes choice of several 
small ones— each of them capable of 
holding, ray, about 20 tons- because 
he finds that, an ice-house once opened, 
its contents, exposed to the atmo- 
sphere, are more liable to waste than 
the ice in one which has not been 
opened. The advantage of adopting 
the smaller houses will thus at once 
be seen ; the opening of one exposes 
but a small quantity of ice at a time. 
Again, these houses can be rapidly 
filled, and should one, through any 
cause, foil to serve its purpose, there 
are others to fall back upon. Having 
selected a peat-moss of the required 
depth, convenient to a road, and near 
the margin of a small sheltered lake, 
he marks out the ground to the dimen- 
sions shown on Figs. 38, 89, 90, for 



the interior of the house ; the divots 
removed from the surface are placed 
in a circle round the edge of this space 
io m to strengthen and protect it 
during operation*. Six men in a few 
hours can make the necessary excava- 
tions ; two are employed clearing out 
the space required for the storing of 
the ioe ; one to cart ; one to aanat ia 
filling the cart from the (torsi, and 
two are employed in cutting the drami ; 
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& seventh man is simultaneously en- 
gaged in preparing the roof. The space 
intended for the ice being completed, 
the whole of the men, except the one 
preparing the roof, join in making 
the drain. By the time the drain is 



Vie. ». 



rope or coir in the usual way, The 
apex is protected from destruction by 
birds by covering it with a piece of 
old tarpaulin to the breadth of 15 in, 
The drains are dug 1 ft. below the 
level of the floor of the house. A hole 
is cut in the north ade of the 
house to admit of a siphon being 
placed in it. Small drains, p, 
shown in Pig, 88, are cut, /nd 
the siphon— which Maclean has 
found to answer well in lhe peat , 
and which is made of jndia-rubber 
tubing 1-4 in. diameter, and 
lashed to a of iron bent to 
shape and sqptad over with marlin 
—is placed. It has a bell-ahaped 
mouth*j»ece made of wood or 
meted, with a rose covered over 
with a small wooden-perforated 
box to protect it from 
injury. If, by any 
chance, it is noticed that 
no drainage is coming 
from the house, or that 
the water is exhausted 
by evaporation, it is well 
to attach a small piece of 
leather over the nozzle 
of the siphon, which, 
when the wind blows 
against it, acts as a 
valve. A few branches 


Fia. m. 


half finished the supports for the root 
ire put up. These are made of rough 
pieces of oak, and rest on barrel staves 
placed at the required intervals acroeo 
the top of and at right angles to the 
wall. The spaces between the ooup- j 
lings are filled up with hard or oak ! 
branches about 2 in. thick ; a layer erf I 
dhoti, heather side inwards, is now j 
put on ; over that is laid a coating of 
the beet and softest moss taken from 
the drain and tramped intoasoiid mm 
ail over the roof to a uniform thick - 
vm of 15 in. After this, another 
lqr» of divots is put on, heather side 
oet t and the whole is ootered with 
straw or baatherthatch to the thick- 
tt»of 2k, and secured with heather* 


plaoed in the bottom will 
keep the drains clean, and 
the fi ll i n g of the house 

may at once be proceeded with. The 
ice should always be broken up into as 
small pieces as possible, well packed, 
and salted with mow. When the 
house is filled to about 1 ft. above the 
level of the walls, pack the remaining 
space with sawdust. 

As there are many places where 
peat cannot always conveniently be 
found, Maclean would, u the nest 
best means of preserving ice, recoin* 
mend it to be stored in a home con* 
itructed on the plan shown in fig*- 
91,92: Drive pieces pf split larch 
of the required height into the ground, 
•o as to enclose a sufficiently 1*$ 
space, and place them aa do** to °» e 
aoothw ai posibkuty ^ 
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being previously cut off, Tie them | A house of this kind costs between 11. 
inside end outside by strong rafters of , and 8 /. The letters on the roof indi- 


the same material in a horizontal posi- 
tion — 3 will suffice in ordinary cases ; 
line the inside of the structure with 
rough Barking boards, filling up the 
crevices with sawdust well rammed in 
courses corresponding to the depth of 
the sarking boards all along to and 
underneath the baulks ; thatch in the 
usual way with turf and straw or 





Fig. 91. 



heather ; put a coating of ooal-tar out* 
side the aides of the house, and give 
the floor a gradual slope towards the 
door ; cut a drain round the outside 
10 cany away the surface water and 
any waste that may take place, A 
of 1 ft, to be packed with saw- 
du f he left between the ioe 
andthe wUl, and filled up gradually 
f « being stored. The space 
2*^elyi a^thedowshouldbe 
tightly puked with saw* 
2? made in the larger 

admits of this befog «o0y don*. 


cate as follows ; o, thatch ; fr, turf ; 
c, tramped peat ; d t rough rafters. 

(8) The old-fashioned plan of storing 
ice under ground was assuredly a good 
one, but had the disadvantages of 
occasionally being impracticable, from 
the character of the subsoil, and 
always expensive. 

An ice-house, to be thoroughly effi- 
cient, need not be under ground. 
The chief requirements of such 
storage are that it be formed of 
non-conducting materials, so far 
as heat is concerned, and so con- 
structed as to give easy access, and 
drainage, without unduly admit- 
ting the external air. Added to 
these, and the better to ensure an 
extended sphere of usefulness, low 
first cost must be mentioned. 

These indiapens&bles to the 
modem ice-house, in Ross's 
opinion, -are happily not far to 
seek. In wood we have the first 
requirement admirably met, while 
its adaptability and cost leave noth- 
ing to be desired ; and, if care be 
exercised in the selection of the 
kind of wood used, and in its sub- 
sequent preservation by an occa- 
sional coat of paint, it will prove 
to be by no means the ephemeral 
material many suppose. The sole 
remaining difficulty is the design 
of the structure. So far as sur- 
rounding b are concerned, a shaded 
situation is preferable, but not 
indispensable ; and as for the as- 
ternal elevation, it can be modified to 
meet the taste and purae of the, owner. 
By adopting any of the many modifica- 
tions of the circular form, the ventil- 
ation hi the better assured, while the 
cost is not in any degree enhanced, 
The entire floor, extending at least 
1 ft. beyond the exteriorof the walls, 
should be of thoroughly laid concrete, 
not lees than 1 ft above the surround- 
ing level, attention being given to have 
foothold for the wall-posts and slope 
from the centre for drainage. By 
this form of floor we guard against 
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excessive terrestrial radiation and 
vermin. 

The walls can be raised with any 
required number of angles, and the 
structure may range from a pentagon 
upwards. They must be double, with 
an interspace of 18 in, at least, and of 
sound pitch pine— the interspace to be 
filled with the moat efficient and 
cheapest non-conductor we have, viz, 
sawdust. Two doors are needful, one 
in each wall, and they must fit pretty 
tightly. The roof must be lined in- 
ternally on the couples, and the inter- 
space filled with sawdust as before. 
Felt is preferable as a roof covering, 
and the apex of the roof must be of 
the “ Lutther " class of ventilator. 
The whole exterior to have 8 coats of 
best silicon white paint, For drainage, 
surface gutters in the concrete, radi- 
ating from the centre, and having 
trapped termini debouching at the 
underside of the concrete. 

The house finished, it has to be 
filled. This is best done by pounding 
down the ice, from whatever source 
derived, packing it closely in, and 
raumiiug it well together as it accumu- 
lates. 

Cold Storage Room.— A cold 
store should be built in the shade, and 
needless to add, everytliing favourable 
U its keeping cool must be considered. 
Either brickwork or timber may be 
uaed, but timber is cheapest, especially 
as cold stores are often more or lees 
temporary buildings . If possible start 
by excavating some of the ground out, 
for if the floor is only a few inches j 
below the ground outside, it is better \ 
than being above this level, A stone 
or cement floor is better t han wood, : 
being cleaner and less liable to injury 
by damp. In building with wood, fix 
the uprights as usual, then cover the 
outside and inside with beards so that 
there is a 4-in. to Mn, space between. 
Fill this space with sawdust, though 
nlicafe cotton is better in resisting the 
passsge of heat, and is a sterile material 
and vermin proof. If pcmible, cover 
the whole of the ootsidrwith roofing 
felt, and whitewash ft* A thatched 


roof is best in preventing heat passing 
through. If a low temperature is 
required, one or more blocks of ice 
can be kept in the store, but for a 
uniform temperature the ice should 
be put up near the ceiling rather than 
near the floor, as cooled air always falls 
and does not ascend. The following 
are chemical cooling agents, sufficient 
to lower the temperature of the air to 
below freezing-point if required. 1 lb. 
of sal ammoniac is intimately mixed 
with 2 lb. powdered saltpetre, then is 
added and mixed an equal bulk of 
Scotch soda. On these dir ingredients 
is poured half the bulk of cold water, 
Nitrate of ammonia dissolved in rather 
less than its own weight of water is a 
powerful cooling and freezing agent, 
but is expensive. It can be recovered, 
however, by evaporating off the water, 
and is then fit for use again. Another 
mixture is sulphate of soda (Glauber’s 
salt), on which is poured muriatic acid, 
say 2 lb. of acid to 3 lb. of salt. This 
is fairly cheap, but has a bad odour 
unless iu a carefully covered vessel. 

Fruit and Seed-Potato Store. 
The following brief description may be 
made to apply to a general vegetable 
store, only that in showing a number 
of tray or lattice shelves, it is sup- 
posed that the fruit will he spread 
qut in single layers. Ordinarily vege- 
tables stored for daily uae are, more 
or less, heaped up and require to be 
spread out and sorted over occasionally, 
which would not be convenient in a 
store closely shelved as Fig. 93 shows. 
The width of this house would be 10 ft, 
and any length required. The excava- 
tion should be 1 ft. 6 in. to 2 ft., 
according to whether the noil i* dry 
or not (free of hkh subsoil water in 
wet weather). The wall would be 
44 in. brickwork, say 4 ft. to t ft. high 
above outride ground level. The roof is 
thatched lfi in, to 18 in. thick on rafters 
or rough polea. Outside the walb ^ 
banked up with earth as shown, this 
being the earth from the excavation, 
and the thatch comes well over 
Ventilation can be provided bys atosh 
opening beneath the door ana another 
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at a high point at the opposite end of 
the bunding, but it may be noted that 
fruit and vegetables do not require 
ventilation so much as a uniform 
moderate temperature. Too much 
ventilation would cause injury by 
frost in severe weather. The door 
should be double, or else well lined 
with felt, and any window provided 
should atoo be double. The floor 
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should be earth, and if slightly damp 
will do more good than harm. The 
chief use of ventilation is to carry off 
the rather' abundant moisture and 
odour that fruit gives off for about two 
weeks after it is picked. After this 
the fruit ceases to perspire freely, and 
ventilation is only needed a little now 
and again. The shelves, for single 
layers of fruit, need only be 9 in, to 
10 in, apart, and are formed of stout 
lathes or battens any width up to 
about 3 in., with a 1 in, space between 
each. A 2 in. ledge in front prevents 
fruit rolling off, and some gardeners 
like to have a very thin layer of straw 
on the shelves, Occasionally, too, 
gardeners store the apples on these 
Selves two deep, but not if they have 
to avoid this, The window 
should only be large enough to just 
gwethe light required for handling the 
fruit, for dirtness is favourable to 
keeping fruit. On this aooount the 
*uiqqw may have a blind or pieoe of 
w w it to be raised as required. 


Paints and Painting 

FOR COMMERCIAL AND ARTISTIC 
PURPOSES, 

(&M alio Enamelling, Japans and 
Japanning, Lacqdebs and Lacqckb- 
ino, and Stains and Staining. 

Preparation of Materials — 

For those who prepare and mix their 
pigments from the dry state the follow- 
ing opening hints will be of use. In 
dealing with the rough material, it is 
always a first duty to make a careful 
inspection for the purpose of removing 
all hard and impure lumps, also stones, 
nails, etc., before the materials go to 
the rollers. The rollers are made of 
hard metal, usually about 2 ft. long 
and fluted. For large requirements 
power, gas or steam, is made use of, 
but for smaller purposes there are no 
objections to a hand -power machine. 
This rolling machine is for crushing 
purposes only, the grinding process 
being quite separate. 

\VTien a machine is not available a 
hand roller worked on a slab of hard 
wood can be made to suffice. 

From the crushing rollers the mate- 
rials go to the drying pan. Tlus may 
be a large shallow pan, heated by steam, 
while for small purposes many painters 
use a pan or tin placed on the hot plate 
of the kitchen range at moderate heat. 
The materials must be dry and be al- 
lowed to cool, after which the sifting is 
done. Commonly, the stuff is first 
pawed through a cane sieve, then 
through one of horse hair, after which 
the different colours can be put together 
in their suitable proportions for mixing. 
Here again a mechanical mixing ma- 
chine may be used with best results, 
though band mixing must be resorted 
to w hen a machine is not available. It 
is u well to have separate pens or 
machines for mixing light and dark 
odours. 

The final process of grinding the 
mixed dry colour in oil is usually done 
in amachine or mill, though for small 
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quantities the oil may be added in a shops should be thoroughly well Tenti- 
miring pan and the mixture then lated. 

finished by rubbing smooth in a pestle Linseed-Oil.— This is used in two 

and mortar. For grinding white-lead forms, viz. raw and boiled. The raw 
and all heavy colours such as reds, oil is chiefly used with white-lead col- 
browns, and yellows, granite or other ours, while boiled oil is confined more 
stone may be used, but for fine colours to dark colours such as reds, browns, 
a steel hand-mill is best. It is impor* chocolate, black, dark blues, and greens, 
tant that this latter mill be kept clean. Boiled oil with white-lead is apt to 

In working any form of grinding- cause o yellowness and general ill 
rollers, great care must be taken to effect. The boiled oil is the better ve- 
clean them thoroughly immediately hicle of the two and should be used, 
after use. If the paint be allowed to when possible, for outside work, but 
dry upon the surface of the rollers, it the raw oil gives the finest Mid mn<t 
is difficult of removal, and interferes brilliant finish for indoor work. Many 
with the perfect action of the machine, painters exercise their discretion and 
Should the working parts become use the two oils mixed in proportions 
clogged with solidified ofl, a strong they think best. To boil linseed-oil, 
solution of caustic soda or potash will to each gallon of raw oil add 6 oz. of 
remove it. By means of the game , lithargo and 3 oz. of red-lead. Heat 
solutions, porcelain rollers may be kept for about 2 hours. Run off the clear oil 
quite white, even if used for miring and it will be ready for use when quite 
coloured paints. Although the colour ! cold, say 12 hours. Although spoken 
of most pigments is improved by grind* | of as “boiled oil,” the oil does not 
ing them finely in ofl, there are some j undergo actual boiling. The tempers- 
which suffer in intensity, when their i ture at which it boils is ova* 500° F., 
size of grain is reduced. Chrome rod, 1 whereas there is no advantage in beat- 
for instance, owes its deep colour to the ‘ ing the oil higher than 350° F. ; the 
crystals of which it is composed, and drying properties of the oil ore not in- 
when these are reduced to extremely creasod by heating beyond this point, 
fine fragments, the colour is consider- while its colour is considerably dark* 
ably modified. cned. 

Workpeople, whether mixing or { For the finer qualities of boiled oils, 
using paint, should be careful so as to J it is essentia) that the raw oil should 
avoid the poisoning effects of some of 1 have been stored for some time, # 
the pigments. In mixing many of the that it may be free from mucilage, 
dry colours, particularly greens, a cloth This mucilage is the chief source of the 
should be tied over the mouth and dark colour of some boiled oils ; when 
noee. At all times cleanlinees of the heated, it forms a brown substance, 
hands, not forgetting the finger-nails, which is soluble in the oil itself, and 
is important, A blouse and cap should extremely difficult to remove. Tbe 
be worn. The hands should be washed oxides usually added to the oil during 
before meals and do meals be taken in boiling arelitliargeorred-leadasstatw, 
the workshop. Any cuts or injury to the former being preferred on account 
the skin should be well bathed and of its lower price. About 2 to 5 per 
carefully bound up. Milk is a good cent by weightof the oxides or driers 
drink to take, being a corrective to is gradually stirred into the oil after 
lead poiaoning. Effervescing drinks, it las been slowl? raised to won 
as they contra so much carbonic add 300° F, The stirring should be 
gas, should be avoided as this gas can tinued until the litharge is di^ ved j 
combine with some kinds of powdered or H would eake on fte bottom o 
pigments which would otherwise be the pan, and cause tbe oil to b ur "* 
mi harmful or bnocuous. Vinegar litharge may even be reduced to 
and adds m beet avoided. AflpSit of metaUk lead when fi* fl» “ ** 
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Some pans are furnished with stirrers Until recently linseed-oil was fre- 
and gearing by which the latter can be quently adulterated with cotton-seed- 
worked by hand or steam. The material oil, extracted from the waste seeds of 
of which the pans are made is wrought the cotton-plant Where the admixture 
or cast iron. Copper pans are some- was considerable, it could easily be 
times used with the object of improving detected by the sharp acrid taste of the 
the colour of the oil. Little is known cotton -seed-oil. Now, however, means 
respecting the chemical reactions which have been found for removing this dis- 
take place during the boiling of oil, agreeable taste, and the consequence 
Even when the air is excluded during has been thatcotton-seed-oil is 00 largely 
the process, the drying properties are used for adulterating olive-oil, or as a 
greatly increased, and, if boiled long substitute for it, that its price has risen 
enough, the oil is converted into a solid above that of linseed-oil. Another 
substance. The leas of weight which adulterant which is rather difficult to 
ensues is dependent upon the tempera- detect is roein. Oil containing this sub- 
Cure and the time during which the stance is thick aud darker in colour 
operation continues. Itisleas when the than pure oil. When the proportion of 
air is freely admitted than if the pan rosin is considerable, its presence may 
is covered with a hood. The vapours be ascertained by heating a film of the 
given offby the oil are of an extremely oil upon a metallic plate, when the 
irritating character, and should be de- characteristic smell of burning rosin 
atroyed by passing through a furnace, will be perceptible, When the per- 
Aa their mixture with air in certain centageofrosmistoosmallfordetection 
proportions is explosive, this furnace in this manner, a film of the oil should 
should be situated at some distance, and be spread upon glass and allowed to dry, 
the gases be conducted into it by an When quite hard the film should be 
earthenware pipe. scraped off, and treated with cold tur- 

To refine linseed-oil, let 20 gal. of pentine, which will dissolve any rosin 
oil have j lb. of oil of vitriol and 1 \ lb. which may be present, without materi- 
of quicklime added and stirred well, ally affecting the oxidised oil. The 
Boil for 2 hours. The oil is now set presence of roein may also be detected 
aside for several days to clear itself. by the following simple chemical test : 

Linseed-oil may be bleached by being The oil is boiled for a few minutes with a 
exposed to strong fight in thin glass amAll quantity of alcohol (sp. gr. 0‘9), 
bottles, There are me thods of treating and is allowed to stand until the alcohol 
the oil with acids to lighten iu colour, becomes clear. The supernatant liquid 
but as yet the^r are considered injurious is then poured off, and treated with an 
as impoverishing the lasting qualities alcoholic solution of lead acetate. If 
oi the oil and making it brittle. the oil be pure, there will be very 
Linseed- oil, to be suitable for paint* slight turbidity, while the preeence of 
rag, must dry well. A test which will rosin causes a dense flocculent pretipi* 
radicate whether this be the case or not tate. Should linseed-oil be adulterated 
h to cover a piece of glass with a film with a non-drying oil, it will remain 
°f the raw ml, tad to expoee it to a sticky for months, when spread out in 
temperature of about 100° F. (S8° C.). a thin film upon glass or other non- 
Tbe time which the film requires to absorbent substance. 

is a measure of the quality of The specific gravity of linseed-oil is 
tf*oiL If the oil has been extracted in some oaaee of value in estimating its 
Y* ® unr ipe or impure seed, the surface quality ; butts the variations are slight, 
tost*gla» will remain “ tacky" it would be difficult to detect them in 
° r sticky for some time, and thii will so thick a liquid by moans of an ordin- 
*1- the oil under examination ary hydrometer. A simple method of 
been adulterated with an animal obtaining an approximate remit is to 
01 T ^tahle am-drying oil procure « mope of oil of known good 
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quality, and to colour it with &u aniline 
dye. A drop of this tinted oil will, 
when placed in the oil to be tested, 
indicate, by its sinking or swimming, 
the relative density of the liquid under 
enmination. Freshly -extracted lin- 
seed-oil is unfit for making paint It 
contains water and organic impurities, 
respecting the composition of which 
little is known, and which are generally 
termed “ mucilage." By storing the 
oil in tanks for a long time, the water 
and the greater part of the impurities 


of the cistern a pasty mass known as 
“foots." 

To accelerate the purification of the 
oil, and to remove at least a portion of 
the colouring matter, various methods 
are in use. The action of sulphuric 
acid upon linaeed-oil is not ao favour- 
able as upon other oils, It is, how- 
ever, sometimes employed, in the pro- 
portion of 2 parts of a mixture of equal 
volumes of commercial sulphuric add 
and water to 100 of oil. The dilute 
acid is poured gradually into the oil, 
and the mixture is violently agitated 
for several hours, then run into tanks, 
and allowed to settle, A concentrated 
solution of zinc chloride has been sub- 
stituted for sulphuric acid in the pro- 
portion of about por cent, of the 
weight of the oil When the reaction 
is complete, steam or warm water is 
admitted into the liquid to clarify it. 
Oil treated in this way kwea a con- 
siderable proportion of the oolourmg 
matter which it orkmaliy contained. 
When the ml is to be used for white 


paint, it is sometimes bleached by ex- 
posing it to the action of tight. On a 
luge scale, this is done in shallow 
troughs, lined with lead and covered 
with glass. The lead itself appears to 
have some influence upon the Weedi- 
ng of the 00, for the decoloration is 
not so rapid if the troughs be lined 
with zinc. For small quan titles, a shal- 
low tny of white porcelain gives very 
good rwdti, the iltfte surface inorea*- 
mg the photo-chemical action. It is 
not quite dar whether the presence of 
water accelerate the bkaonfog of oil 


by this method ; some manufacturers 
consider its presence necessary, others 
omit it. Various salts are added to 
the water, the one most in use being 
copperas. However the oil may have 
been prepared, it will, if kept for a 
long time, deposit a sediment. At 
first this contains mucilage ; but the 
sediment from old oil consists chiefly 
of the products of decomposition of 
the oil itself. Oxygen is not necessary 
for this decomposition ; but it is in- 
creased by the action of light. Raw 
linseed -ml dries more slowly than 
boiled ; but the resulting film is more 
brilliant and durable. Raw and boiled 


oils are therefore usually mixed in pro- 
portions varying according to the time 
which can be allowed for the paint to 
dry, or to the properties required of 
the film. 

Boiled oil is the true grinding oil for 
colours, but there are what are known 
as ' 1 grinding oils ” on the market, these 
being mixtures somewhat as follows : 
genuine boiled linseed-oil, 4 parte; 
pine -oil (brown or yellow, according to 
the tint of the paint), 1 to 4 parts. In 
some cases 1 to 2parts of raw linseed 
may be added. They are none of them 
so good as the pure boiled linseed oil, 
baring less drying power and being 
more unsatisfactory generally, Their 
one quality is that they are cheaper. 

Linseed-oil substitute, of which there 
are several, is made of ground rosin, 
9 lb. ; rosin ml, 1 quart ; water, 1 pint 1 
petroleum, l) gal. ; quicklime, J lb. ; 
sulphate of bbc crystals, J lb, The 
rosin is melted in the oils, the lime 
slaked with half the water, the crystal* 
melted in the remainder, We the 


oil is hot, add the lime, then the crys- 
tal solution. Keep moderately hot, 
«jd stir until the lime is see® f 
settling ; then run off and allow to 
clear. Noli^^wbstatute.afl^ 
known, oan be recommended as ap- 
proaching the qualities of thege^ 

Stfjeasisri 
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give information of a more or lea ex- 1 
toustive kind re to the tools necessary 
to work in three materials ; but few 
condescend to notice house-painters' 
brushes, probably because they we 
short-lived (the bushes) and form a 
very insignificant portion of the ex- 
pense incurred in completing a build- 
ing, Nevertheless, the painter's brush 
is w necessary to the finishing of a 
building, ae, say, the joiner’s plane, 
which is always fully described ; in- 
deed it is, in a sense, of more import- 
ance, for although the piane smooths 
the wood, a good brush is absolutely 
necessary to cover it with paint or 
varnish as a protection against the 
weather in this rather damp climate. 
A builder must therefore at some time 
or other purchase Mint-brushes, and 
as it is not wise that a man should 
spend his money on tools he knows 
nothing about, the following notes 
made on looking through a brush- 
maker’s trade list may enable him to 
avoid being the proprietor of bundles 
of horsehair and vegetable fibre tied 
on the end of sticks when good bristlre 
fixed to proper handles are really what 
he intended to buy. On opening a 
trade catalogue of painters’ brushes, 
foe of the flret to be seen is the 
‘‘duster.” This kind of brush was 
formerly made in sins known as extra 
j and down to \ the numbers con- 
turning to 8 again without the 0. The 
» is called a 7 in. brush, this dimen - 
l the wood block at the 


sion inclu<_ 

bottom, the bristles being only about 
oui. long, and this remark a* to the 
reputed size of the brush and actual 
‘“gill of briatle ippKea to tU the 
starter aim. A duster it nods of 
grey middle,'' *itk whits hrieths 
»s i# ; ,‘ta l*rg» siase were not long 
ZTf ,or dinting, »od that, when 

L ) ™down,win und for 
tat it mutt be noticed thrt 


tern Of a "dnetof " dahifrom tUt 

“ 4 


proper has the ends of all the bristles 
turned inwards, so as to hold the colour 
firmly and distribute it gradually over 
the work. Latterly the painter has 
elected to use for dusting a brush 
made on a flat stock from 4 in, to 
4f in. wide, set in small knots after 
the style of a hearth-brush, the bristles 
used being that known as “ china ” in 
most cases. This latter, called also a 
jamb brush, ia now extensively used 
for dusting, instead of the old-fashioned 
and more expensive duster. Painters 
also use for dusting a brash made on 
the same principle, the stock being 
round; it is called a “round-set 
duster,” It is manufactured in two 
sizes, the bristles being high-claw 
Russian. The paint-brush proper, 
called in the trade a “ ground brush," 

[ but which paintere (all a “pound 
brush " in error, derives its name from 
its being ground or rubbed on a stem 
after it is made ; the object of this 
grinding is to clew* the brash and 
soften the thin end or “flag” of the 
bristle, so that it will work smoothly 
and without leaving streaks on the 
painted surfeoe. Ground brashes are 
made in various bindings and shapes, 
and of different sizes in each make for 
which any maker’s paint-brush list may 
be consulted. The material used for 
the binding is string, copper wire, or 
tinned iron wire, the best being of 
couree copper wire. The shapes of 
there brushes are round, flat, oval, 
and true egg-shaped oval, neither of 
there ovals being at all like the true 
ellipse of a con» section. The one- 
knot so-called "distemper brush,” 
which is rarely used for distempering, 
is either form of the ground brush 
already drecribed, tied on a flat handle 
instead of the handle being inserted 
in a wood block fitted to the bottom 
of the bunch of bristles as in the 
orthodox ground brush. The sites •„ 
V V» «fc- t we at one time merely 
arbitrary terms, and they represented 
no particular weight or length of 
bristle ; but tome years an the high- 
olitt manufactureri arena toiipM- 
fed weight mdkngthof brfebi* 


AM Paints and Painting : Painters’ Brashes. 


standards far every brush, And in this 
way an ground brush of standard 
■in) beet make, will have 6 oz. of 
fij in. bristle ; a 4 „ 5 ox. of 5 in. 
bristle, sad so on for the other aim 
The outsides of these brushes are all 
white, and the middles white, grey, 
or yellow bristles. The one-knot 
ground brushes are frequently made 
with all black br&tias, and they make 
a very excellent brush, quite equal for 
painting to the white, which shows 
the ignorance of those painters who 
reject a brush as being faulty if they 
find a few black bristles miied acci- 


dentally in a white brush. Indeed, 
some knowing painters are quite sure 
all such bristles are really whalebone ! 
The cheaper kind of paint-brushes are 
made with a mixture of bristle, horse- 
hair, and Mexican fibre, encircled by 
a mixture of cheap white bristles and 
white horsehair. So that a casual ex- 
amination does not reveal the actual 
fact that “ things are not what they 
seem." There is a huge trade done in 
preparing horsehair for such “faked- 
up" goods, and the manufacture is 
extensive enough to require the import- 
ation of thousands of tons of such hair 
every Year for these, and shoe brushes. 
The shape of the brush is a matter of 
fency ; hut the one-knot isgreatly grow- 
ing m favour every year as compared 
with the other makes. The true or egg- 
shaped oval is, unfortunately, not so 
sound a brush as either of the other 
shapes ; in feet, an onl of any kind 
when bound tightly round has a ten- 
dency to become a circle, end if the 
length of the fending wire remains 
unaltered the bristles are held rather 
looaatybytt. 

Nasi tab are made round: they 
vwyin 4m from 16 down to 0. 14 


The shorter six* a re made of lhy 
bristles with Punch outride ; a good 
deal of German bristle is also used 
in the as nufe o tu rs of this brush, 
flash tori sr» made in twoways-ths 
ferksi fit the socket; in ths femur 
the feHte sm find betw een two 
IVT^p^byaferk-shspidhandk, 


and in the latter, a knot of bristles 
is fixed into a hollow turned in the 
handle. The socket-made tools are 
slightly low® in price than the forked, 
owing to the feet that the maker is 
able te use a slightly shorter bristle, 
and in this way get the same bulk 
with lees weight. Under the head of 
sash tools may be included specially 
made scene -painters’ brushes and sash- 
cutters. The latter are square knots 
of bristles set in a tinned-iron band, 
with the edges of the bristles chisel- 
shaped, so m to be better fitted for 
its intended purpose. The beet paint- 
brusheeare always made with the same 
sort of bristle®, the larger sixes entirely 
of Russian, the smaller sixes and sash 
tools being of Russian and German 
bristles. These latter bristles have Ui 
be divided and subdivided for colour 
and length according to the size brush 
required, for the bristles as imperial 
vary very considerably in length, col- 
our, stiffness, and quality, the due 
selection and blending of these for the 
special article required demands great 
skill and knowledge on the part of the 
workman. Bristles, as they arrive in 
this country, vary in length from 2 in. 
to 11 in., any beyond 7 in. being of 
little sendee, as they have not sufficient 
stiffness, and must be cut down. The 
Russian bristles come from the wild 


boor, who, cognisant of the require- 
ments of the London market, is H 
enough to shed his cost twice a year. 
One coat is, however, superior to the 
other, and depends entirely on the 
season in which it is shed. The pea- 
sants collect the bristles in the woo® 
where the boars feed, and when they 
have a quantity, the bristles are sold 
to dealers, who, after cleaning ^ 

sssnss.'ft**- 

are derived from smaller pip 

bra) for the purpose. 

the German pig is hunted kto# 


country to get him fete a heat, «• 
bristtesoQOsaw^fwo hfe ‘ * 
ssriar when he isfe M i 
it should not b*#rKott«i 
thoti^i •SbWhi-.m w “ 
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not brtetle, for builders are frequently 
deceived by wring a brush marked 
“murentod all hair,’' which may be 
quite tree, but some of the hair is 
frequently horBehair of little value in 
a paint-brush, as it lacks the spring 
of real bristle. Horsehair is not worth 
one-sixth what good bristle is worth, 
and a brush made of all horsehair 
would be of no use whatever for paint- 
ing, Mexican fibre, a vegetable sub- 
stance, is frequently used to mix with 
bristle ; — to do » with any degree of 
success it » dyed to resemble it, and 
though in paint-brushes it is com- 
paratively valueless, it may be used 
with great advantage in lime-brushes, 
for lime, which destroys the beat 
bristles, does not injure fibre. 

Bristles come to this country in 
casks : they vary much in colour, and 
are classed u lily, half-white, black, 
and grey, the Utter bring really an 
admixture of two or more of the other 
colours, as there ta no such thing as a 
grey bristle. A cask may contain one 
or more different coloured bristles. 
The peculiar stiifheea of a bristle is 
what makes it valuable in the manu- 
facture of paint-brushes, and the stiff- 
new depends on the country which 
produces the bristle, and the time of 
year it is gathered. Hie boar with 
the best coat is invariably found in 
the colder climate. 

Another kind of bristle oomes from 
trance: it is completely dressed, 
bleached, and assorted for colours, 
^hich are Dearly all white, «■ light 
8*7; French bristles, bring soft, are 
*7 Principally for the outride* of 
^ tools and other articles not re- 
s™* ®° mtK & trifottM as that 
Wed btheRusrianbrisUe. The 
2* of depend* much on 

S? « *«U - « mm, % 

gA'rfiftfsra 

W fanifo op OM hat- 

*wr«B)BSB: 


plunge it at once into a pot of black 
paint. The lily-white bristles used on 
the outsides of print-brushes, although 
more costly than the other kinds, often 
■have leas stiffness than the inside*, 
because all the stiff bristles have been 
withdrawn from the parcels for the 
manufacture, of high-class hrir-brushe*. 
Stiff white bristles, which were for- 
merly in great demand by shoemakers 
for pointing their wax threads, are 
now seldom used, the introduction of 
machinery into the boot trade having 
completely done away with this use 
for them. In the preparation of a 
bundle of bristles for a print-brush 
great care must be taken to give it a 
fair amount of solidity without sacri- 
ficing its spring or the softness of the 
top. Lily bristles only are, as a rule, 
sorted for stiffhea* ; the stiffest are 
always the thickest, hence they are 
easily sorted from the rest. Great 
care baa to be exercised in keeping 
the bristles in a brush all one way, 
for the root of a bristle is Hunt, 
whilst the top or working end is split 
and soft A painter will often com- 
plain that his brush is adulterated with 
whalebone, when the fact is that an 
extra stiff bristle or two are turned 
the wrong way up, and these cause 
streaks along the paint. Bristles are 
selected for the higher das* of print 
brushes for tbrir straightness, as every 
bristle has a certain amount of bend, 
the German more than the Russian. 
Thus careful sorting becomes necessary. 
A bristle is imported from China which 
varies in length from 2} in. to 6 in,, 
but this dan is so lacking in strength 
a* to be of little use, except for adul- 
terating the bristle in the denser kinds, 
and maoufactoring the cheaper kinds, 
ofbruriwe. 

PoraiA ftnttta qfAw-JWr are made 
with beet bristles specially prepared. 
Hus Reparation constats m selecting 
straight bristles only, and removing 
all with a tendency to curve. These 
selected bristles are cleaned and 


Wenched, any Hack hairs bring re- 
moved. This tatter precaution* taken 
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aWi brushes art to be obtained in a 
great variety of rises Mid shapes— being 
round, oval, flat, tied, driven, encased 
in tin or in oopper bends. The work; 
ing ends of all these are bevelled, so 
as to be ready lor use. When a new 
paint brash u used in varnish it in* 
variably comes to pieces, and when a 
varnish brash is put into water the 
same result follows. In such cases 
the maker is blamed, although it is 
customary to stamp on the handle of 
each that the brush must not be 
soaked in water. The sprit in var- 
nish destroys the cement used in 
manufacturing a paint brush, while 
water dissolves that in the varnish 
brash. 

Kalvmini and alabastrine brushes 
are made much after the style of the 
nailed stock brush ; but they have a 
broad brass band and a very high-dan 
bristle specially prepared by scouring 
and bleaching, both of which processes 
take from the efficiency of the bristle, 
though they add to the appearance of 
the brush, and also enhance its price. 

A xeather-board brush is similar to 
the foregoing in every way, the bristle* 
being secured; but the kalsomine 
brash begins at 5} in, or 6 in. wide, 
whilst the weather-board brush ends 
there, beginning at 3 in, These brushes 
are not purchased in England, though 
they make handy tools for paperhang- 
ing. 

A wsperhangtr’s brush t» made like 
a tmck haedle distemper brush, the 
bristles bring inserted in the handle 
with pitch— that is, set in knots, after 
the style of a broom, or the set 
duster already described. Paperbang- 
tog brashes an made of high quality 
bristle, for vm to paste. 

A papering brush* that with which 
the papsriacgar pr es s e s the pa st ed 
paper mi to the mils, and smooths it 
over, hmeeriug out air-bubble*. In 
fact, it fa used by the tradesman where 
th* amateur would use Ida hand. One 
kind of p aring brush ii sat after 
th« mm manner ss the papfrhaager a 
Mh; fin tine other the knots an 
Jhm to with Win. The Kook of 


the first is a solid piece of wood, and 
that of the other has a bad:, which is 
fastened on to conceal the wire, some- 
thing like a shoe or spoke brush. 

Stipplm are made with high-class 
bristle, and, owing to the cost of pre- 
paring it, the stippler is an expensive 
brash. In the preparation of the 
bristle it loses 25 per cent, in weight, 
and the labour on the brush is also 
coetly in proportion to that on other 
brashes. The object sought, in mak- 
ing a brash of this kind, is to obtain 
a perfectly uniform flat surface, with- 
out any separation of the knots. If % 
stippler is held up, and water allowed 
to drain from it until the brush be- 
comes dry, each knot will stand apart 
from its fellows like so many separate 

K ’la. This disanangemeut of the 
ee is soon corrected by rubbing 
the hand a few times across the sur- 
face of the brash when it is quite dry. 
This will cause the bristles to assume 
their former positions. 

Stencil brushes are made in two 
forms. In one the bristles are fixed 
in the tapering end of a tin ferrule, 
and secured with a peculiar cement, 
the wooden handle, called a u knob," 
being inserted in the wide end of the 
ferrule. The other stencil brush ha 
made by inserting the bristles in * 
wooden handle made to receire them. 
They are fastened with oement, and 
tied round with string. 

M outers and munertw e made with 
high-class bristles inserted in tin c* 8 ' 
ings of varying width* and thickness 
In the gratoero the briitles are un- 
usually long for the thkkncsa, w 
the motttors they are shorter, so # 
to offer greater resistance to pressure 

when in use. , 

The pencil grainer is a sf *** 1 
made by inserting small knot *, 01 
bristles m separate tabes, each com^ 
to a fine print. The tabes s» 
sorted to atta own, each p*f 
caring having a woodfilltog fitted »> 
the bottom of to . of 

From the totfofeg description ® 

thematerMtSdfflwe 

ofpitotw'i -&*:***** 



Pautts m Vimm : The Application of Paint 261 


matter of importance that the pur* 
chaser should blow the quality of any 
brushes he may be buying, as the pre- 
sent high price of bristles encourages 
adulteration and inferior materials, 
First, then, it is necessary to guard 
against the tendency to purchase 
brushes because they are cheap, for 
all cheap brushes turn out to be more 
expensive in the end than the com* 
paratively dearer ones. It is easy to 
test the quality of any two brushes 
by using them constantly on the same 
kind of work. If this is done, it will 
be found that the low-price brush has 
considerably less spring, and will wear 
out much faster than the high-price 
one. The two chief adulterants used 
in painters’ brushes are horsehair and 
fibre, both being blended with the 
bristles, and though there may be a 
difficulty at times in detecting the 
horsehair, there is none whatever in 
detecting the fibre, for it can be singled 
out by applying a lighted match to it, 
when the whole will burn slowly like 
straw. Under a similar test bristle 
or hair will frizzle up, giving off that 
smell peculiar to animal matter. 
Horsehair is mainly detected by being 
of the same thickness at one end as at 
the other, and in addition it has no 
spring. The genuine bristle is much 
thicker at the butt than at the top ; 
but this remark does not, of course, 
apply to bristles which have been 
shortened in process of manufacture, 
for they show little difference in this 
respect. 

Before using a paint or distemper 
wush, care should be taken to aacer* 
bdn that it has not become too dry 
(some dealers hang them in bundles 
W> the cefling of their shops overgas- 

^ in such a *ee there 5Ta 

for boim of tbt bratla to 
u rt hola > 0,,ia * w «Mnhp of 
r" handte otker motoridiMl 
be 22 . t * wnL 8acb brush* may 

sS&rasSsas 

ffisrerirtss 


out. In using a brush for the first 
time, a few bristles will probably work 
out ; but these are in most cases short 
ones which have been included by acci- 
dent when making up the brush, and 
they gradually work their way out- 
wards, not having been caught in the 
cement. Loose hairs may in most 
cases be removed by holding the brush - 
handle firmly and jerking it smartly, 
or by scraping the top of the brush 
with the blade of a knife ; this latter 
will catch the butt end of the bristles 
and remove them, thus obviating the 
necessity of picking them off the wet 
paint. After using a brush <ame should 
be taken not to place it in a position 
where the bristles may get cramped, 
neither should paint be allowed to dry 
in it. 

When practicable, brushes should 
be cleaned after using, and hung up 
ready for use ; but if left to soak, it 
should be in oil or water, never in 
turpentine. A dirty brush should not 
be cleaned with hot water and potash, 
for this caustic alkali will cause the 
bristles to curl up as if they were 
dipped in lime. Varnish hnishea should 
always be placed in oil and never in 
water. A builder should instruct his 
storekeeper to look after his brushes, 
especially when they are in use ; un- 
fortunately, it is not always necessary 
to employ such a man, and many high* 
class brushes are in consequence ruined 
for want of ordinary care. Builders 
should not purchase a brush which has 
not the maker’s name stamped on the 
handle good makers have a repute* 
tion to lose, and they will therefore 
take care that all goods bearing their 
name shall be ckraoteriaed by good 
material and good workmanship. 
0 En glish Mechanic.') 

The Application of Paint.— 
Paint oonurta ^ntklly of two 
parti— (1) the vehicle or medium, and 
(2) the pigment la the case ot ofl. 
priu tfly a third substance beoowes 
oeoiaMT, to facilitate the dmng or 
lohditat ioa of the vehicle; thu is 
termed a “drier.” 

F&eto.—A p e rfe c t vehiole mixes 
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readily with the pigment, forming a 
mass of about the consistence of 
treacle. It is colourless, and has no 
chemical action upon the pigments 
with which it is mixed. When spread 
oat in a thin layer upon a non-porous 
substance, it solidifies, and forms a 
film not liable to subsequent disin- 
tegration or decay, and sufficiently 
elastic to resist a slight concussion. 
No vehicle complies with all these 
conditions ; those which most nearly 
approach them are the drying -oils. 
The use of oil in painting is said to 
have been invented in the 14th cen- 
tury, and soon reached considerable 
perfection. Even the best of recent 
painters have not succeeded in giving 
to their works that durability which 
the originators of the method attained. 
All organic substances are liable to 
a more or less rapid oxidation, espe- 
cially if expueed to Kght and heat, 
Oil is no exception to this rule ; but 
it seems tot, in its pure state, it is 
much more durable than when mixed 
with other substances, Although 
ground-nut- and poppy -oils are some- 
times employed by artists where free- 
dom from colour is essential, linseed- 
ail is the vehicle of by far the huger 
proportion of paint for both artistic 
and general purposes. 

Oil-paint appears to have been un- 
known to tbeancienU, who used various 
vehicles, chiefly of animal origin. One 


become sufficiently well known to war- 
rant description. 

Storing ,— Whenpaintisnotintended 
for immediate use, it is packed in me- 
tallic kegs. For exportation to hot 
climates, the rim of the lid is soldered 
down, a practice which effectually pre- 
vents access of atmospheric oxygen, 
White-lead paint is frequently packed 
in wooden kegs ; these prevent the dig- 
coloration sometimes caused by iron 
kegs. When paint is mixed ready for 
use, it will, if exposed to theair, become 
covered with askin, which soon attains 
sufficient thickness to exclude atmo- 
spheric oxygen, andpreventanyfurther 
solidification of the oil. The paint my 
be still better protected by pouring 
water over it, or it may be placed in 
air-tight cans. If it has been allowed 
to stand for some time, it must be well 
stirred before using, as the pigments 
have a tendency not only to separate 
from the oil, but also to settle down 
according to their specific gravity. 

Applying.— Ot whatever nature the 
surface may be to which the paint is to 
beapplied, great care must be taken that 
it is perfectly dry. Wood especially, 
even when apparently dry, may on a 
damp day contain as much as 20 per 
cent, of moisture. A film of paint ap- 
plied to the surface of wood in tin's 
condition prevents the moisture from 
escaping, and it remains enclosed until 
a warm sui or artificial heat converts 


of these, which was in high repute at 
Borne, was white-of-egg beaten with 
twigs of the fig-tree. No doubt the 
tndmrubber contained in the milkyjoice 
exuding from the twigs contributed to 
the elasticity of the film resulting from 
the drying of tins vehicle, Pliny was 
aware of the fact that when glue is dis- 
solved in vineMpr and allowed to dry. 
it is less eatable than in its original 
state. Mint suggestions have been 
madafcooJcni times for vehicles in 
which doe or ass plays an important 
park In order to reader it insoluble, 
various chemicals hast been added to 
its sofatk^sachM tannin, ahum coda 
ckromksakr laifc# these vtfafcka, , 
bommwm toig M yafrmj m j 


it into vapour, which raise* the paint 
and causes blisters, Moisture enclosed 
between twocoateof paintbas thesame 
effect. Paint rarely blisters when ap- 
plied to wood from which old paint has 
wen burnt off; this is probably due to 
the drying of the wood during the 


Prmng.—’Vb* first coat of p# nt 
applied to any surfaos is tanned the 
“priming-coat." It uiuafly consist*^ 
red-load and boded and »w taed-cd. 


tag not only irim quoty “ 
aUoacMta»t«thed> J M<J“»2 t 
ooet. The Utter eottwBMt]* 4 *?; 

red-lead, only a i 
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b absorbed by the oil with which it ia 
mixed. Kail, of Heidelberg, prepares 


parts whipped blood, juefc as it is fur- 
nished from the slaughter-houses, with 
1 part of air-slaked lime sifted into it 
through a fine sieve, The two are well 
mixed, and left standing for 24 hours. 
The dirty portion that collects on top 
ia taken off, and the solid portion ia 
broken loose from the lime at the bob- 
tom ; the latter is stirred up with water, 
left to settle, and the water poured off 
after the lime has settled. The clear 
liquid ia well mixed up with the solid 
substance before mentioned. This mass 
is left standing for 10 or 12 days, after 
which a solution ofpotash permanganate 
is added, which decolorises it and pre- 
vents putrefaction. Finally the mix- 
ture ia stirred up, diluted with more 
water to give it the consistence of very 
thin size, filtered, a few drops of oil of 
lavender added, and the preparation 
preserved in closed vessels. It is said 
to keep a long time without change, 
A siugle coat of this liquid will suffioe 
to prepare wood or paper, as well as 
lime or hard plaster walls, for painting 
with oil colours. This substance is 
cheaper than linseed-oil* and closes the 
pores of the surface so perfectly that it 
takes much less paint to oover it than 
when primed with oil. 

The drying of paint is to a 
great extent dependent upon the tem- 
perature. Below tire fireeang' point of 
Wft tcr, paint will remain wet for weeks, 
even when mixed with a considerable 
proportion of driers ; while, if exposed to 
aheatof 120° F. (49°CA the same paint 
Jill become solid in a few hoars, Tk 
jymg of paint being a prooesa of oxi* 
nation and not evaporation, it is eeeen- 
m that a good supply of fresh air 
Joidd be provided. When a film of 


vessel, 

the 


it does not absorb the whole of 
JV 1 present; text after a time 


^pWsii 


aiwrtedjtadthe 
pear* to have be* 




the decomposition of the oil. When the 
paint has been thinned down by turpen- 
tine, the whole of this liquid evaporates 
on exposure to the air. There must, 
theref ore, be a plentiful access of air, to 
remove the vapours formed, and afford 
a fresh supply of active oxygen. The 

C ice of moisture in the air is rather 
cial than injurious at this stage. 
Especially in the case of paints mixed 
with varnish, moist air appears to coun- 
teract the tendency to crack or shrink. 
Under the erroneous impression that 
the drying of paint is a species of evap- 
oration, open fires are sometimes kept 
up in freshly-painted rooms. It is only 
when the temperature is very low that 
any benefit can result from this prac- 
tice : as a rule, it rather retards than 
hastens the solidification of the oil, 
which cannot take place rapidly in an 
atmosphere laden with carbonic acid. 
The first coat of paint should be tho- 
roughly dry before the second is ap- 
plied, Acrylic add is formed during 
the oiidation of linseed -oil, and unless 
this be allowed to evaporate, itmay sub- 
sequently liberate carbonic add from 
the white-lead present in most painta, 
and give rise to blisters. Sometimes 
& second priming-coat is given; but 
usually the second coat applied con tains 
the pigment. This, as soon as dry, is 
again covered by another coat, and sub- 
sequently by two or more finishing- 
coats, according to the nature of the 
work. 

Filling .— Before the first coat is ap- 
plied to wood, all holes should he filled 
up. The filling usually employed is 
ordinary patty ; this, however, some- 
times consists of whiting ground up 
with oil foots of a non-drying character, 
and when the films of paint are dry, the 
oil from the putty exudes to the surface 
oausing a stain. The beat filling for 
ordinary purposes is whiting ground to 
t pasts with boiled linseed-oil For 
finer work, and for filling cracks, red- 
lead mixed with the same vehicle may 
be employed, For parous hard woods, 
use boiled oil and com starch stirred 
into a vert thick parts; add a Ms 
(anaa. and reduce with tanMOtfot 
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Add do colour for light ash ; for dark 
ash and chestnut, use a little raw 
sienna ; for walnut, burnt umber and 
a slight amount of Venetian red ; for 
bay wood, burnt sienna. In no case 
use more colour than is required to 
overcome the white appearance of the 
starch, unless you wish to stain the 
wood. This filler is worked with brush 
and rags in the usual manner. Let it 
dry 48 hours, or until it is in condition 
to rub down with No. 0 sandpaper, 
without much gumming up ; and ii an 
extra fine finish is deared, fill again 
with the eame materials, using lees oil, 
but more japan and turpentine. The 
second coat will not shrink, being sup- 
ported by the first. When the second 
coat is hard, the wood is ready for 
finishing up by following the usual 
methods. This formula is not intended 
for rosewood. 

Coats.— There is no advantage in lay- 
ing on the paint too thickly. A thick 
film takes longer to dry thoroughly 
than two thin films of the same aggre- 
gate thickness. Paint is thinned down 
or diluted with linseed -od or turpen- 
tine The l itter liquid, when used in 
excess, causes khe paint to dry with a 
doll surface, and has an injurious effect 
upon it* stability. Sometimes the last 
coat of paint is mixed with varnish, 
in order to give it greater brilliance. 
In this case, special care must be 
taken that the previous coats have 
thoroughly solidified, or cracks in the 
final coat may subsequently appear. 
The same remark applies when the 
surface of the paint is Tarnished. The 
turpentine with which the varnish is 
mixed has a powerful action upon the 
oil contained in the paint, if the latter 
» not thoroughly oxidised. The ex- 
terior of the paint Is thus softened, and 
the varnish is enabled to shrink and 
crack, especially in warm weather. 

farfwc ,— When the surface to be 
painted is already covered with old 
paint, this should be either removed or 
rubbed down smooth before sparing 
the new. When the Uackneae of the 
okU at is not great, rubbing down, ac* 
aad by » canful wiping of 


blisters and defective parte, will wffice, 
When the thickness of the old punt 
necessitates its removal, it may either 
be burnt off, or softened bya solution of 
caustic alkali, and afterwards scraped. 
The burning process is the moat effec- 
tive, and leaves the wood in a fit con- 
dition to receive the fresh coat of paint ; 
but it is not applicable in the case of 
fine mouldings. When caustic potash 
or soda is used, the paint is left in con- 
tact with it for some time, when the 
linoiric acid of the oxidised linseed-oil 


becomes saponified, and can easily be 
scraped or scrubbed off the surface of 
the wood. Whenever an alkali is em- 
ployed, it is of the greatest importance 
that the wood should afterwards 1* 


thoroughly washed several times with 
clean water, in order to remove every 
trace of the solvents. Any soda ot 
potash remaining in the pores of the 
wood would not only retain moisture 
and cause blistering, but would also 
have an injurious action upon the 
vehicle of the paint subsequently ap- 
plied, and in many cases upon the pig- 
ment itself. The remarks already 
made as to the necessity of an abso- 
lutely dry surface should be borne in 
mind in this instance. When the sur 
face of the paint is to be protected by 
a coat of varnish, the latter should oot 
be applied until the whole of the oil 
contained in the paint has solidified. 
Tile w rinkling of varnish upon paint is 
frequently erroneously attributed to 
the bad quality of the varnish, when 
the real cause is the incomplete oxida- 


tion of the paint itself. 

tommy 8miL-( 1) Places vesd 

of lighted darcoal in the room, and 
throw on it 2 or 8 handfuls of jump* 
berries ; shut the windows, the chim- 
ney, ami the door doee; 24 hours 
afterwards the room may be opened, 
when H will be found that the 81C ^’ 
unwholesome smell wfll be entire? 

is 

loured 
white* 
under 


gone. (2) Plunge ft handful c 
into « pirn of water, and kt it 
the room newly painted, 
Disoolomtio*. — Light « « 
paints, especially tboee Viog 
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different circumstances. Thus white it to he worked with themuller; 1 lb. 
paint discolours when eicluded from of the white-lead is then mixed with 
the light ; stone colours lose their tone exactly } lb. of varnish, and stirred up 
when exposed to sulphuretted hydro* for use. It must be applied rapidly 
gen, even when that is only present in because it dries so quickly. If when 
very small quantity in the air ; greens dry the colour is wanting in lustre, it 
fade or darken, and vermilion loses its indicate* the use of too much varnish, 
brilliance rapidly in a Bmoky atmo* In such cases, the article painted 
sphere like tliat of London. Luders- should be nibbed, when perfectly dry, 
dorf thinks that the destructive change with a woollen cloth to give it a gloss, 
is principally due to a property in lin- The dammar varnish is made by heat- 
seed-oil which cannot be destroyed, ing 8 oz. dammar in 16 oz. turpentine 
The utility of drying oils for mixing oil at 166° to 190° F. (74° to 88° C.), 
pigments depends entirely on the fact stirring diligently, and keeping it at 
that they are converted by the abeorp* this temperature until all is dissolved, 
tion of oxygen into a kind of resin, which requires about an hour. The 
which retains the colouring pigment in varnish is then decanted from any un- 
its semblance ; but during this oxidisa- purities, and preserved for use. The 
tion of the oil— the drying of the paint second coat of the pure varnish, to 
—a process is set up which, especially which half its weight of oil of turpentine 
in the absence of light and air, soon has been added, may be applied. It is 
gives the whitest paint a yellow tinge, still better to apply a coat of sandarach 
Ludersdorf therefore proposes to em- varnish made with alcohol, because 
ploy an already formed but colourless dammar varnish alone does not possess 
resin as the binding material of the the hardness of sandarach, and when 
joint, and he selects two resins as the article covered with it is handled 
being specially suitable — one, aanda- much, does not last so long, 
rach, soluble in alcohol; the other, The Scaling of Paint .— It is always 
dammar, soluble in turpentine. The found that when paint “ scales ” that 
sandarach must he carefully picked there is every indication of a want of 
over, and 7 oz. is added to 2 oz, Venice adhesion to the surface on which it is 
turpentineond 24 os. alcohol of ip. gr, Wd, and although this is easy to 
0* 833. The mixture is nut in a suit* understand, it is more difficult to say 
able vessel over a slow fire or spirit- what causes this ill result. Un- 
lamp, and heated, stirring diligently, doubtedly the surface on which the 
until it is almost boiling. If the paint is laid is usually at fault and 
mixture he kept at this temperature, requires the chief consideration. If 
with frequent stirring, for an tour, the wood is in question then the presence 
ream will be dissolved, and the tarnish of one or other or a combination of 
is ready for use as soon as cool. The three conditions is usually sufficient 
Venice turpentine is necessary to ore- to induce flaking. These conditions 
vent too rapid drying, and more dilute are: moisture in or on the wood; 
alcohol cannot be employed, because resinous matter in the wood ; the 
sandarach does not dissolve easily in interposition of a film of size which by 
weaker alcohol, and, furthermore, the its very nature does not form a perma- 
edcohol, by evaporation, would soon neat coating over the wood, and there- 
become so weak that the resin would be fore is a source of weakness to every 
precipitated as a powder. When this ooat of paint laid over it In the cue 
“ to be mixed with white-lead, the of iron and steel, a fruitful source of 
letter must first be finely ground in is rusting under the surface of 

water, and dried again. It k then the paint. Want of care in c le an i ng 
ribbed with a little turpentine on a the surface before painting indwu tb* 
sub, no more turpentine being taken formation of rust beneath the surface, 
i* ehsdutely neoeaary to enable and the prereaoeof u mU-mlt " wfll 
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cause flaking of a purely mechanical 
kind. The use of unsuitable though 
not necessarily bad materials also 
causes iron and steel to rust under the 
paint, and the most recent investiga- 
tions on the subject tend to prove that 
linseed-oil is the unreliable element in 
the case, as it does not resist the pas- 
sage through it of moisture and car- 
bonic add gas, which are the prime 
causes of rusting. Cement surfaces 
exhibit some curious traits in regard 
to the scaling of paints, as the causes 
that operate are somewhat complex, 
Very often the active chemical matter 
in the cement is sufficient to destroy 
the oil in that portion of Urn paint 
that lies nearest to it, with the conse- 
quence that the adhesion of the whole 
film is destroyed, and flaking results. 
Again, a cement surface (and this 
refere particularly to an old oement 
surface, or to one that has been pre- 
viously treated with cement wash or 
distemper) is extremely liable to con- 
tain a quantity of loose powdery 
matter, and u ideas this is carefully 
and thoroughly brushed off before 
painting operations are begun, flaking 
will inevitably occur. Still another 
cause is the excessive porosity of many 
cement surfaces. The liquid portion 
of the paint is rapidly sucked up, 
leaving the solid pigmentary portion 
on the surface. This solid portion 
being robbed of the binding medium, 
then forms in itself a powdery layer, 
and prevents the succeeding coats of 
paint attaching themselves firmly to 
the surface of the cement. Here, 
then, we have that lack of adhesion 
which will cause flaking. 

Practical Hint#. -The compo- 
sition of paints should be governed 
— (1) by the nature of the materia] 
to be painted ; thus the paints re- 
spectively beet adapted for wood 
and iron differ contiderably ; (2) by 
the kind of airfacc to be covered-* 
porous surface requires more oil than 
one that li impervious ; (3) by the 
r»tare^difipdai»n«(rfti)ew^tobe 
done: Mate tints require colourists 
oil, * MM Mjltti must be punted 


without oil (which makes the gloss 
of a shining surface), paint for surfaces 
intended to be varnished must contain 
a minimum of oil ; (4) by the climate 
and the degree of exposure to whieh the 
work will be subjected : for outside 
work, boiled oil is used, because it wea- 
thers better than raw oil, turps is 
avoided as much as possible, because it 
evaporates and does not last ; if, how- 
ever, the work is to be exposed to the 
aun, turps is necessary to prevent the 
paint from blistering ; (5) the skill of 
the painter affects the composition ; a 
good workman can lay on even coats 
with a smaller quantity of oil and turps 
than one who is unskilful ; extra turps, 
especially, are often added to save 
labour ; (6) the quality of the mate- 
rials makes an important difference in 
the proportions used : thus more oil 
and turps will combine with pure than 
with impure white-lead ; thick oil 
must be used in greater quantity than 
thin ; when paint is purchased ready 
ground in oil, a soft paste will require 
leas turps and oil for thinning than a 
thick ; (7) the different ooate of paint 
vary in their composition ; the first 
coat laid on to new work requires a 
good deal of ofl to soak into the mate- 
rial ; on old went, the first coat re- 
quires turpentine to make it adhere ; 
the intermediate coats contain a pro- 
portion of turpentine to make them 
work smoothly ; and to the final coaU 
the colouring materials are added, the 
remainder of the ingredients being 
varied according at the surface it to be 
glossy or flat. 


beet to be used in mixing punts vary 
according to their quality, the nature 
of the work required, the climate, .and 
riher considerations, The comport*; 111 
of paint for different coats also vanes 
considerably. The proportions gi v f° 
in the following table must only be 
taken aa an approximate guide when 
the materials are of good quafity. 

For tnrj 100 K|. yOnU* lbf 

U nqabwt lor Offt* -»«“* 
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Tablk showing the Composition of the different Coats of Whits Paist, and 
the QOAKTlTisa required to cover 100 sq. yd. of nbwly-wobked Pres. 
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which a given quantity of paint will 
cover depends upon the nature of the 
surface to which it is applied the pro- 
portion of the ingredient*, awl the 
rt^tc of the weather. When the work 

3?“* old work, two onto m gene- 

syraresrs 

iiyStSSss 

both coats shouM rintah 1 pint 

SgSRa 

« used to prevent Ulster* 


ing. In cold weather, more turpentine 
should be used to make the punt flow 
freely. 

Surface painting is measured by the 
superficial yd., girting every put of 
the work oovered, always making al- 
lowance for the deep cuttings in mould- 
ings, carved work, railings or other 
work that is difficult to get at Whew 
work k very hkh, and scaffolding 
or ladders have to be employed, allow- 
anoea must be made. The following 
rules aw generally adopted in America 
in the measurement of work : Sur- 
face* under 6 in. in width or girt are 
called 81n. ; fcrora 8 to 13 in,, & in. ; 
over 12 im, measured superficial. Open. 
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ings are deducted, but all jambe, re- 
veals, or casings are measured girt. 
Sashes are measured solid if more than 
two lights. Doors, shutters and panel- 
ling are measured by the girt, running 
the tape in all quirks, angles or corners. 
Sash don's measure solid. Glazing in 
both windows and doors isalways extra. 
The tape should be run close in over the 
battens, on batten doors, and if the stuff 
is beaded, add 1 in. in width for each 
bead. Venetian blinds are measured 
double. Dentels, brackets, medallions, 
ornamented iron work, balusters, lat- 
tice work, palings, or turned work, 
should all be measured douhle, Chang- 
ing colours on base boards, panels, cor- 
nices, or other work, one-fourth extra 
measurement should be allowed for 
each tint. Add 5 per cent, to regular 
price for knotting, puttying, cleaning, 
and sandpapering. For work doneabove 
the ground floor, charge as follows ; 
Add 5 per cent, for each storey of 12 ft. 
or less, if interior work ; if exterior j 
work, add 1 per cent, for each ft. of 
height above the first 12 ft. 

Paint Bem07er».-{1) 15 lb. 

quick-lime, slaked to a cream, add 5 lb. 
pearkah, and mix well. Paint this 
over the work to be treated and leave 
for a night (say 14 hours), and the 
old paint am then be readily scraped 
off. 

(2) Mix and grind well together to 
the consistence of paint, gal, of 
water, 3 qt. of paraffin or petroleum, 

7 lb. caustic soda, and 6 lb. erf peat- 
moss litter, or spent tan. 

To Rmove — Tftke equal parti 

of quicklime and carbonate of potash 
or soda. Slake the lime with water 
Just enough to make it into a powder. 
Mix the who)* to a paste with water 
and spread it on to the patty. Re* 
peat the application, il neceaaary. 
Occasionally aoft soap is used with 
this to prevent H drying too quickly. 

It if well known that putty cm be 
softened, when it is convenient, by 
the entiefttios erf a moderately bed 
iron. The iron should be •• hot as 
will do no injury to gh» or wood in 
ootid with the putty. 


Drier*.— Of these there are several 
kinds, but the best usually have litharge 
or sugar of lead as the important 
“ drying " agent. Litharge is beat for 
dark and middle tints, while sugar of 
lead is better suited for light tints. 

Drier with Litharge.— Litharge, 1£ 
)b. ; whiting, 5 lb. ; barytes, 3 lb. ; 
sugar of lead, 1 J lb. ; sulphate of zinc, 
2f lb. ; white-lead, lb. ; refined 
linseed-oil, £ gal. 

4 nother.— Litharge, 3 lb. ; Paris 
white, 19 lb, ; barytes, 19 lb. ; sugar 
of lead, 1 lb. ; white copperas, 4 lb. ; 
raw linseed -oil, 10 lb. The litharge, 
sugar of lead, and copperas are put in 
a pan with some of the oil and allowed 
to stand a day or two. It is then 
stirred and more oil added and left for 
a further time. This is done until all 
the oil is used, taking 9 or 10 days, 
It is then ground with the other in- 
gredients. 

Drier with Sugar of lead— Sugar 
uf lead, 9 lb. ; white-lead, 2J lb. ; whit- 
ing, 1 1 lb. ; boiled linseed -oil, 1 qt 
The dry ingredients are well ground in 
the oil, good grinding being essential- 

Patent Drier.— Grind together J lb. 
ground lithaige, 1 lb. white sugar of 
lead, 12 lb. barytes, 2 lb. whiting, J lb 
dry white-lead, 1 lb. sulphate of zinc, 
and 2} lb. boiled linseed-oil. 

Drier Moat Litharge or 9wpr of 
lead.— 5 lb. barytes, 5 lb. whiting, 
1 lb. dry white-lead, and 1 qt. boded 
linseed-oil. Well mix the thy ingre- 
diente, then grind with the ofl. 

A nother.— J lb. borate of manganese ; 
fl lb, carbonate of line, fl lb. linseed- 
oil. Mix the two dry ingredients, then 
grind in the oil. , 

Drier without Oil (need in powdered 
form, sprinked into the point « *’ 
quired). —Oxide of rise, 3 lb. ; borate 
of manganese, 4 lb. j barytes, H & 
To be ground very fine ana kept dry » 
a box or tin. „ , .. 

TvAm Driir,— 1| *d- ^ 

wd-oiL r n>. Mu* i a 

oikbrf mupo m, « pL d * 

tine. PulSoB»tog«tlKiH W* 
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ganeae, stirring at the time. Remove 
the vessel from the fire and, when 
cooled a little, add the turpentine. 
This ia a paint drier (1 oz. of drier to 
1 lb. of paint) ; if required for varnish- 
making, use 1 gal. less turpentine. 

Another.— Medium roam, 7 lb.; 
boiled linseed-oil, 12 lb. ; litharge, 5 
lb. ; resinate or borate of manganese, 
1 lb. ; turpentine, 6 gal. The rosin 
should be first melted, then the oil 
added, and heated up to receive the 
dry ingredients. It is then allowed to 
fairly cool before adding the turpentine 
(to avoid the risk of the latter ignit- 
ing). 

Driertfor Zinc- JFMe.— Since it has 
been tried to substitute tine oxide or 
zinc-white for white-lead in painting, 
researches have been made to replace 
litharge as a drier by a substance free 
from the inconveniences which caused 
the abandonment of white-lead. If sul- 
phuretted hydrogen impairs the white- 
ness of painting done with white-lead, 
it is not logical to employ a lead drier 
with zinc paints, because the latter sub- 
stance* will lose their advantage of not 
becoming dark. Several metallic ox- 
ides and salts, especially zinc sulphate, 
manganese oxide, and umber, have the 
property of combining with oils, which 
they render drying. To these may be 
added the protoxides of the metals of 
the third class, Le. , iron, cobalt, and tin. 
But these oxides are very unstable and 
difficult of preparation ; hence it be- 
came desirable to discover some means 
by which they might be combined with 
bodies which would enable them to be 


prepared cheaply, and at the mm 
time leave unimpaired their desiccating 
Powers. Moreover, it a acknowledge 
that driers in the dry state are prefer 
able m many respects to drying dk 
mowing are some of the reoentij 
introduced driers 

(1) Cobalt and Manganeae Benaoatea 
-Benzoic add is dissolved in botiug 
the liquid being oontinualb 
and neutralised withoofaaltear 
tt 

wfcaato i* ramrod hy filtre 
^ «»4 the liquor is irapcnted ft 


dryness. The salt thus prepared is an 
amorphous, hard, brownish material, 
which maybe powdered like rosin, and 
kept in the pulverulent state in any 
climate, simply folded in paper. Paint- 
ing executed with a paint composed of 
3 parts of this drier with 1000 of oil 
and 1200 of zinc-white, dries in 18 to 
20 hours. Manganese benzoate is pre- 
pared in the same way, substituting 
manganese carbonate for that of cobalt. 
Applied under similar circumstances, it 
dries a little more rapidly, and a little 
less is required. Urobenzoic (hippuric) 
acid is equally efficacious. 

(2) Cobalt and Manganese Borates. 
—These salts also, in the same propor- 
tions, are found to be of equal efficacy. 
The latter is extremely active, and re- 
quires to be used in much smaller pro- 
portions. 

(3) Resinate*.— If an alkaline resin - 
ate of potash or soda be dissolved in hot 
water, and this solution be precipitated 
by a solution of a proportionate quantity 

! of a cobalt or manganese chloride or sul- 
phate, an amorphous resinate ia formed, 
which, after being collected on cloth 
filters, washed, and dried, forms an ex- 
cellent drier. 

(4) Zumatic (Transparent) Drier.— 
Take zinc carbonate, 901b. ; manganese 
borate, 101b. ; linseed-oil, 901b. Grind 
thoroughly, and keep in bladder* or tin 
tubes. The latter are preferable. 

(5) Zumatic (Opaque) Drier,— Man- 
ganese borate, as a drier, is so energetic 
that it is proper to reduce its action in 
the following way : Take line-white, 
25 lb, ; manganese borate, 1 lb. Mix 
thoroughly, first by hand, then in a 
revolving drum ; 1 lb. of this mixed 
with 20 lb, paint ensures rapid dry- 
ing. 

(6) Manganese Oxide.— Purified lin- 
seed -o0 is bmkd for 6 or 8 hours, and 
to every 100 lb. boiled oil are added 5 
lb. of powdered manganese peroxide, 
which may be kept suspended in a bag, 
lika litharge. The liquid is boiled and 
i&ndforfi or 6 hours more, and then 
oookd and filtered. This drying ofl is 
employed in the proportion of 5 to 10 
per oenti of tbs line-white, 
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(!) Goynemer's.— Take pure manga- 
nese sulphite, 1 part ; manganese ace- 
tate, 1 pert ; calcined one sulphate, 
1 part ; white nnc oxide, 97 parts. 
Gaud the sulphates and acetate to im- 
palpable powder, sift through a metallic 
aeve. Dust 3 parts of this powder over 
97 of one oxide, spread out over a slab 
or board, thoroughly mix, and grind. 
The resulting white powder, mixed 
in the proportion of } or 1 per cent, 
with anc- white, will enormously 
increase the drying property of this 
body, which will become dry in 10 or 
12 hours. 

Knotting.— 5 oz. or } gill japan- 
nera’ gold size, 1 pint naphtha, 6 oz. 
orange shellac, 1 ox. red-lead. The 
lead may be omitted if desired. 

Another.— Shellac, 41b.; methylated 
spirits, 5 pints ; Venice turpentine, J 
gill. The turpentine may be omitted 
if desired. 


Another. -Shellac, 7 lb. ; amber 
rosin, 3 lb, ; methylated spirit, 2 gal. 

Cheap Knotting.— Me some glue 
«txe hot, and work in as much red -lead 
a possible. Apply warm. 

Priming Painta. - Priming 
Paint for Outside Work,— 7 lb. white- 
lead, 3 pints boiled linseed-ofl, $ lb. 
red-lead, 2oz. driers. When dry, rub 
down with glass paper or pumice stone, 
and stop all hides with putty. 

Priming Paint for Inside Work— 
7 lb, white-lead, 3 pints raw linseed-oil, 
jib. red-lead, and 2 oi, driers. When 
dry, rob down with glass paper or 
pumice stone, and stop all holes with 
potty. 

Putty tad PUleri.-Pufy Or- 
dinar y.-~\ cwt. whiting, 1 gal. raw 
linseed-oil Well crush the whiting 
and dry it. If beat is used for drying, 
let the whiting get cold before adding 
the 

Putty, Superior, for Outside Work , 
Oonseriaiorm, ste.-J cwt. whiting, 
1 gal rawtoeed-oil, 21b. redWTlf 
heat ti triad, Irt the dry ingredients get 
cold before adding the oil. Bemrete 
all U cool M*t putting into bunk 

A bstUr Jbmp Outtuk Work— 

39%irwpl$r^M <m 


to proper consistence with boiled lin- 
seed-oil. 

French Putt/.— 14 lb. linseed-oil, 
8 lb. burnt umber. Boil together for 
about 2 hours. Next add 20 JJb. white- 


lead and 11 lb, whiting. 

Quick Setting Putty, —{eui, whiting, 
4 lb. litharge, 1 lb. driers, | gal, raw 
linseed-oil. More oil may be added if 
found necessary. 

Cheapest Putty.— \ cwt. whiting, 

1 lb. linseed-oil, 1 lb. resin oil (drying), 

2 lb. linseed-oil substitute. 

Quick-setting Putty for Cabinet 

BVl— Make some very .thin glue, 
and while warm add Plaster of Paris 
to the required consistence. This 
should be used immediately as it seta 
quickly, 

Putty Composition as used for Picture 
Frame (JmamctUcUion. — Make wine 
glue of medium strength, and, while 
hot, mix whiting until the Consistence 
of putty is obtained. Shape it at once 
into leaves, studs, of whatever orna- 
ment is desired, and it will set with a 
moderately tough hardness. 

Coloured Putty .— Dry powdered col- 
ours such as umber, ochre, Venetian 
red, yellow chrome, rose pink, Van- 
dyke brown, can be used, but are best 
mixed with the dry whiting before the 
oil is added. More oil will be required 
according to the amount of dry colour 
added. 


Men, Filling-up Powder, 
ca, 12 lb, ; China day, 21b. ; raw lin- 
seed-oil, 6 qt. ; turpentine, 6 qt. ; 
thin drier, | pint. 

Filling -up China clay, lv 

lb, ; raw limeed-ofl, 7 pints I tfF* 
tine, 1 gal. ; rosin rarmib, 2 gel 

jWProof * w* 

communicated to the Paint wd Var- 
nish Society, M, Ch. C. Coffigmer 
panted out that all the fire-pnx>f 
paints known up to the preient dg 
e their particular pwpwm to the 
preaeoM ofamm ooiacal mlti,«dihei r 
fir sp roo ftM action ii due to the libera- 
tion (rf ammonia on beating. a . 
TheWbwfwfan^i»^ f ' 


isg compositions an -$m ty 
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Sulphate of ammonia . 

8 

Carbonate of ammonia . 

2* 

Boric acid . 

3 

Borax .... 

3 

Starch 

2 

Water. . . . 

1000 

Ammonium hydrochlo- 

Gra 

ride . . 

150 

Boric acid . 

50 

Animal glue. 

500 

Gelatine 

15 

Water, 

1000 

Ammonia hydrochloride 

80 

Boric acid . 

30 

1km .... 

20 

Water .... 

1000 

Ammonia sulpiride 

80 

Boric acid . 

30 

Borax .... 

20 

Water. , , . 

1000 


By adding whitening to No. 2 for- 
mula?, M. Mwtin "professes to produce 
a fireproof coating, bat with very in- 
different success. Moreover, ell these 
mite of ammonia are soluble, and it 
will be readily understood that their 
use is not conducive to the prepara- 
tion of high*cla« paints. 

It is the same as regards painte with 
an asbestos base. These painte settle 
very rapidly, and the auficulty ex- 
perienced m putting them right again 
is a serious drawback. It must also 
1* added that they are very alkaline, 
and that is even a raws serious draw- 
back. In feet, the coating they pro- 
duce cannot be compared even with 
the commonest paint, Some time ago, 
m conjunction with M, Verifte, the 
author investigated the possibility of 
uamg magnesium ammonium phoe- 
pbate, which is the only insoluble 
ammouiacal nit, tad consequently 
m J enter without in state into the 
^position of tptmt. He found that 
lhls *»lt generated ammonia at a tem- 
P'-fur, oM 60°C., tod tbit b? topi? 
Morporetiog it with anttnu? paint,* 
» produced which ti cl mij 
^wmbu^thMBiiiaiyptati 
»e obtained • much non tattn 
^ ’V upta <n>i, 


having as a basis a metallic salt of 
linoleic add, linoleate of lead for pre- 
ference, dissolved in turpentine or 
benzine. 

In order to obtain a fireproof paint 
it will be sufficient to grind the follow- 
ing mixture with this varnish 

Kb. 

Powdered asbestos . . 75 

Magnesium ammonium phos- 
phate . . . .75 

Powdered white lead . .100 

The white lead may be replaced by any 
other {figment. As far as the use of 
asbestos is concerned, it is not indis- 
pensable, but it reduces the cost of 
the paint. 

Graining. Gnomrm. — Ground 
colours are generally applied by the 
painter, ready for the grainer. When 
the grounds are finished to the tint re- 
quired for the woods to be imitated, 
they must be left to get quite dry ; 
the work is then ready for the graining 
operations. 

Coloubs. — T he colours used to give 
the various effects are as follows 
Bird't'(yt Maple and Satin Wood . 
— Whi te- lead mixed with a little yellow 
ochre, care being taken not to make 
the ground of too dark a tint, as the 
varnish to be afterwards applied will 
still further darken it. All the odours 
for light grounds must be rubbed quite 
smooth, and be well strained 
bight Maple.— 2 parte French ochre, 
200 parte white-lead. 

Dark Maple .— 2 parts dark golden 
ochre, 200 parte white-lead. 

Mahogany, — (1) Orange chrome, 
Venetian red, and white-lead mixed in 
such proportions as will give the desired 
tint, Vwmilion, raw and burtt sienna 
are also employed to modify the 
shades. 

(2) 9 parte burnt senna, 10 parte 
orange chrome, 20 parte white-lead 
Smwaod. — Vermilion, Venetian 
red. a UtUe scarlet lake, and white- 
lead. Fear ordinary wort the seariet 
lake may be dfepmaed with, 

AiA—1 part French oehre, 100 pwte 
white-W, A wy will portion, say 
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| port, of raw Turkey umber may be 
added. 

Oak — Dark. — (a) Raw sienna, 
burnt umbo-, white-lead, and Vene- 
tian red. 

(6) Yellow ochre, Venetian red, and 
white-lead. 

Dark wainscot. — Oxford ochre, 
white-lead and Venetian red ; or 
chrome, yellow ochre, and white-lead. 

Light.— Yellow ochre end white- 
lead ; the defend tint is obtained by 
the use of more or leas of the yellow 
ochre, 

ITofrod.— 2 parts dark Venetian red. 
2 parts drop black, 6 parts dark golden 
ochre, 100 parte white-lead. 

CAerry.— 2 parte rawsienna, 10 parte 
burnt senna, 200 parte white-lead. 

Stilbs. — Bird's MapU. — (a) 
Graining colour— equal parts of raw 
senna aid burnt umber mixed in ale, 
of two thicknesses. First lay on an 
even coat of the thinner mixture, tbeu 
with a smaller brush putin the darker 
shades, mottle and soften with a 
badger-hair brash. The eye is imi- 
tated by dabbing the colour whilst 
still wet with the tops of the fingers. 
When dry, put on the top grain in the 
most prominent places, and shade the 
eyes with a HtUe burnt, sienna. Some 
grainers use small brashes called 
maple eye-dotters, instead of the fin- 
gers, for forming the eyes. Various 
forms of brushes are used for the 
mottling ; some consist of short camel 
hair closely set, whilst to give the 
wavr appearance hog-hair mottlers are 
used, with long hairs, against which 
the fingers an pressed u the brush is 
drawn over the work, causing it to 
assume a variety of pleasing curves. 
The Hass to imitate the heart of the 
wood gre put is with a small brush, 
and the outer Hoes parallel to the 
heart are formed with the overgnan* 
ing brush. Overgraming brushes for 
made consist of a number of small 
eras brushes mounted at a Httle das- 
tunes from each other in a frame, and 
resemblti^scoinbmiteappearaooe, 

(b) Grind equal parts oTraw and 
hunt risQMfeamixtun of water and 


ale. Coat the work evenly with this 
colour, then rub it down with a long 
piece of buff leather, cut straight at the 
edge and pressed closely against the 
work. Proceed for the imitation of the 
eyes and heart of the wood ae before 
directed. 

(e) For outside work grind the raw 
and burnt sienna with a little of the 
patent driers, and then with boiled oil. 
Lay on an even coat, and rub down with 
a piece of buff leather. Soften, and 
when dry put on a top grain of burnt 
umber and raw sienna pound in ale. 

(d) Burnt umber or Vandyke brown 
laid on unevenly, darker in some places 
than in others, after the character of 
the wood ; a coarse sponge does for 
this purpose very well. 

When the colour is disposed over the 
surface it must be softened down with 
the badger-hair tool, and the knots put 
in with the end of a hog's-hair fitch, 
by holding the handle between the 
thumb and finger, and twisting it 
round ; these knots may be afterwards 
assisted by a camel-hair pencil. A few 
small veins are frequently found in 
maple ; these may be wfpad off with a 
piece of wash-leather. When this is 
dry, the second or upper grain may he 
put on; some of the first oolour dilute! 
will do for this second grain. To put 
on this grain, use the fiat hog-hair 
brush, and the hairs combed out to 
straighten or separate them. As soon 
as the grain is put on, the softener 
should be passed lightly across the 
grain in one direction om y ; this will 
make one edge of the grain soft and 
the other sharp, as it oorara in dhe 
wood. After the second grain is dtf 
it may be varnished. 

ffan-wod.— (a) First toy on a coat 

of light grey, d white-led » 
boiled oU, add a little Ppmm blue, 
and mix with turpentine. For pound 
colour use the same paint made tnucc 
thinner with turpentine, laid on \* 
jpon as the ftretooat is 
ground colour must «lf he applied on 
a small piece at a tin*, ** & 
grained before it dries, fbrtba', 1 * 1 ® 
teg m some of tfceffW* w 
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which add a little Prussian blue, apply 
this with a feather, in long veins. 
Overgram with the ground colour, 

(ft) Mil white-lead and turpentine, 
and add a little Prussian blue, for the 
groundcolour. For the graining colour, 
Prussian blue and raw sienna ground 
in ale. When the ground is dry, lay 
on a thin coat of the graining colour 
and soften ; put on a long grain with 
a mottler drawn across the work, j 
Soften, and overgrain in a perpendicu- 
lar but wavy figure. 

Mahogany. —{a) Vandyke brown and 
a little crimson lake ground in ale laid 
on, allowed to dry and then smoothed, 
forma the ground. Then lay on a 
second thicker coat, soften with a 
badger-hair brush, take out the lights 
whilst it is wet, and imitate the 
feathery appearanceof mahogany heart. 
Soften, and top grain with Vandyke 
brown laid on with an overgraining 
brush of flat hog-hair combed into de- 
tached tufts. In softening, be careful 
not to disturb the under colour, 

(ft) Grind burnt sienna and Vandyke 
brown in ale, lay on a coat, mottle with 
acamel-hair mottler, and soften. When 
dry, overgrain as above. 

Oak in Dittmper.—Thk process is 
now seldom used, although it stands 
exposure to the weather, without hid- 
ing, for a great length of time. For 
colour, dissolve gum arabic in hot 
water, and make a miifcure of it with 
whiting, raw sienna, and Vandyke 
brown ground in beer. Colour the 
work evenly, brush it down with a dry 
dusting brush, oomb while the colour 
ran^ns wet, then let it get quite dry, 
rut in the veins with.* small brush 
dipped in clean cold water. ‘After a 
tew seconds, run a dry soft duster 
down the work to remove the colour 
™ the reins, Then lay on a thin 
" f Tu % WBUr pound in bear. 

1 0 "J n ?_* 11 ?™P»>nmg broth. 

cel 

i wbiiei 
, the teini will 
' the wiping 

^-Vwdjke brawn »d 


raw menna for dark oak, or finely- 
ground burnt umber and raw sienna 
for a lighter tint, mixed with equal 
parts of turpentine and linseed-oil 
Add patent driers. Lay this colour on 
thinly and evenly with a large brush ; 
it does not dry very rapidly. Care 
must be taken not to lay on too much 
colour, or it is liable to have a dirty 
appearance. Stipple with a dry dust- 
ing brush, so as to distribute the colour 
evenly over the work. As in real oak 
it is invariably found that one side of 
a slab is coarser than the other, this 
peculiarity of pattern must be imitated 
in the combing process. Me a cross- 
cut gutta-percha comb, and draw it 
down one side of the panel ; use a 
finer comb to complete it. This opera- 
tion produces straight lines of the grain 
from top to bottom. Next take a fine 
steel comb, and go over all the pre- 
vious combing ; in drawing the comb 
down, give it a short, quick, wavy 
motion, or move it diagonally across 
the first few lines, thus imitating the 
pores of the real wood. Cork combs 
may also be used, and some grainera 
use a coarse steel comb, with a fold of 
thin rag placed over the teeth. By a 
skilful combination of the comba, and 
a tasteful variation in their use, the 
different kinds of oak may be moet 
successfully imitated. In graining 
Joints of the various portions of a piece 
of work, it must be remembered that 
in the real wood some of the grain would 
necessarily have a perpendicular direc- 
tion, and another part would run hori- 
a>n tally, and that one part would 
appear lighter than another, owing to 
the different angles in which it would 
receive the ray* of li^ht After comb- 
ing, the figure or veimrtg must be wiped 
out before the colour is dry. Hold 
several thicknesses of fine rag, or • 
piece of dean wash-leather ora* the 
thumb-nail, wipe down a few ratal* 
then move the rag cr leather iMfcly, 
100 as to preaent a clean luxtar iOF m 
nut wipe. A piece of thin gutta- 
percha, softened in warm water, ted 
pressed to the shape of the Mlj 
Wf bi wed to pnarra to* nd, W 
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cannot be reliod on to remove the 
colour bo cleanly as the nail covered 
with rag or leather ; it is useful for 
common work, as it protects the nail 
from injury and wear. After having 
wiped the figures, they must bes :ftened 
in appearance by still further wiping 
the grain away from their edges with a 
small roil of clean rag, so as to imitate 
the appearance of the wood, where the 
grain is always darker than the parts 
next to it. When the oil colour is 
dry it must be overgrained. 

Oak in Spirit Colour. -This is less 
durable than oak graining in oil, and is 
not therefore ao much used farouteide 
work, hit it does not require so longa 
time in its working, as it driee rapidly. 
For the graining colour, rub up whiting 
in turpentine, add enough burnt umber 
and raw sienna, dilute with turps, a 
little boiled oil, and gold sire. Strain 
carefully, and it is ready for use. In 
laying this on, cover only a small part 
of the work at a time before combing, 
as it dries very quickly, and be careful 
to spread it evenly and thinly over the 
wort. The combs used are mAde of 
steel, horn, or leather. After combing 
the veins and removing any superfluous 
graining colour from comas or small 
parti of the work, let it stand for a 
short time. The flower of the wood 
has next to be imitated, by removing 
some portions of the graining colour 
with a small reining fitch. Thesptrit 
graining colour when used for this 
purpose most have a little turpentine 
added to it ; apply with the fitch where 
the flower is required, than rub the 
{daces quickly with a piece of old flan* 
sd, which will remove the graining 
colour and show the light ground un- 
derneath. The Hght vans and half- 
lights are also obtained by similar 
smut, either removing the graining 
odour or merely smudging it ink 
over thewfaa. The overgraraing is 
performed in the manner dascribedlor 
the oik graining in oil. 

M*e& Dak m IHttmfxr.—Tbt 
ground Is a mixture of venniboo, 
dm# mow, «d white-lead, to * 
tish The gmuung odours <m 


Vandyke brown, a little raw and buret 
sienna and lake, ground in ak 'Fill 
a large tool, lay on an even coat, and 
soften with the badger-hair brush. 
Take a moistened sponge and dapple 
round and round in circles, then soften 
lightly, and draw a softener from one 
set of circles to the other while wet, 
Inform a number of grains ; finish the 
knots with a hair pencil. When dry, 
put the top grain on in a variety of 
directions, then a coat of turpentine 
and gold size mixed. When this is 
dry, glaze with Vandyke brown mixed 
in beer. 

Pollard Oak in Oil— Ground, the 
rame as for nollard oak in distemper. 
Graining colours, equal portions of 
Vandyke brown and rawsieuna, ground 
separately in boiled oil very stiff ; mix 
them together, and thin the whole 
with spirit of turpentine. With a 
large brush lay on a thin coat, and, 
while wet, take the flat graining brush 
dipped in the colour, and dapple in 
various directions ; then dip the brush 
into burnt umber thinned with spirit 
of turpentine, and form the knots. 
When the colours are set, dip a list 
brush into a thin gla» of burnt umber, 
and then put the grain on in a curly 
direction. Have enough oil in the 
colours to bind them, and finish only 
a small part of the surface at once, in 
order to keep it moist. For making 
the knots a cork should be held on t» 
a patch of the dark colour, and twisted 
round between the thumb and huger, 
The heart of the wood should be taken 


out with a graining fitch. 
Ao«i(wd.--Grcmnd: chromeyclK 

vermilion, and white-lead. For the 
graining odour, grind ivory black 
««i burnt tienna very fine ; mix, ^ 
lay on ; then soften. When dry, pj 
on the top grain in awrijfijp^ 
a small graining brush well wM«dJ 
ivory bUckTStadeupthe ImofcJ" 
» camel -tak brash, sad finish w*® 

*StSi Swttf-s; 

pvt* of tm W*rf^ L" , 
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evenly and soften ; then mottle and in great variety. The mottle of aatin- 
fejitheraamsas for mahogany. Soften, wood, mahogany, ash, and birch is well 
and allow to dry ; overgrain with the imitated by these rollers, and also the 
same colour. beautiful feathers or curls in mahogany 

(b) Grind raw sienna and whiting in and satinwood. The mottle of theae 
ale very thin, and colour the surface, woods has very little variety, so that 
Soften whilst wet, and take out the one or two patterns suffice for all ; and 
lights with a mottling brush; when this class of woods is peculiarly suitable 
dry, overgrain with the same colour for imitation by these rollers. To use 
applied with a flat brush. the rollers for the imitation of mahog- 

j^p.—Oround, reddish yellow. For any, satinwood, birch, and maple, lay 
graining colour, grind equal parts of the colour, mixed in beer, on the sur* 
Vandyke brown and burnt sienna in face, pass the roller over it whilst it is 
ale, withalittle raw sienna. Lay this 1 wet, soften, aod overgrain with a hog- 
colour on evenly when the ground is hair overgrainer, previously combed to 
dry, and soften. Cut a piece of cork separate the hair. The roller should 
to a tolerably sharp edge, rub it across occasionally be passed twice over the 
the work, and soften tjie same way as same place, and in some parts plain 
the grain, as in curled maple. When spaces left, so as to prevent a repeti- 
dry, dab the work over with the grain- tion of the patterns. Put in the 
mg colour on the tips of the fingers to maple eyes by hand in the usual way, 
form the knots; shade them under- Before over^mngthegroningshould 
neath with a camel-hair brush. When be covered with a coat of turpentine, 
dry overgrain. gold siie and a little varnish to bind 

Graining Roller,— This tool con- it, so that the colour may not be re- 
sists of a roller of wood or metal moved by the overtraining. For oak, 
mounted on a spindle, to which are lay the colour on as regular as poeaihle, 
attached a frame and a handle. A* and comb as in ordinary work, a little 
round the wooden roller is a wrapper common flour paste being added to the 
of leather, on which is cut or stamped water colour, to enable it to stand the 
an imitation of the grain of a certain comb. Then pass the roller over it, 
wood. The leather used for the roller and the badger, in the same direction 
isof thick hide. The pattern issketched as the combing. Overgrain same as 
on one side, and then the ground is mahogany, after the application of the 
cut away to a certain depth* just as a mixture of gold sire, varnish and tur* 
block cutter would do for printing pentine. The rollers must be kept 
In some cases the strip of leather la julte clean, and free from grease or oil 
fast to the roller, and only just Before commencing work wet (he rob 
wvere it ; in other caaei the leather lars thoroughly with a sponge and 
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whether the work has been oil grained 
or spirit grained. In overgraining, 
watercolours are used ; and in order to 
make them adhere to the underlying 
graining, whether in spirit or in oil, it 
is neceaawy to prepare the work to 
receive them, otherwise they would 
run off the surface at once. One 
method is to rub dry powdered whit- 
ing quickly over the surface with a 
soft rag, removing superfluous powder 
afterwards, and the grainer oan at once 
finish the work . Another plan , which 
is principally used when a large piece 
of work is in hand, is to ruba mixture 
of fuller's earth and water over the 
graining, and wait until it is perfectly 
dry before commencing to overgram. 

Grind Vandyke brown, or burnt 
umber, in water, and thin with equal 
proportions of water and beer. The 
colour should be a trifle darker than the 
undeigraining ; a little practice will 
teach the tints that are best suited to 


(b) In the mixing of oil graininj 
colour, it is necessary that the coloui 
should work clean and free. Some 
times the colour will work stiff anc 
dirty, and in this state will not onlj 
produce dirty work, but will occupj 
thrice the time in rubbing in, com 
| pared with colour properly mixed. Oil 
1 graining colour also requires to be 
| megil pod — that is, oil colour alone will 
! not stand when it is combed ; the 
marks made with the comb will all 
run one into the other, and will thus 
be obliterated. To prevent this run- 
ning, the colour requires to be meg- 
. ilped, so that the comb marks will 
retain the exact form left by the comb. 
This is accomplished by the use of 
beeswax, soft soap, hard soap, lime 
water, whiting, ana pure water. When 
beeswax is used, the best moans of dis- 
solving it is to cut the wax into thin 
shavingB or shreds ; these are put into 
a suitable can half filled with pure 


the various woods to be imitated. The linseed-oil, into which a red-hot pier 
colour is applied by a wide hog brush, is plunged, and stirred well. This will 
drawn over the work, generally in the dissolve the wax thoroughly and mil 
direction of the veins formed by the it with the oil. When the wax 'u »U 
combing. There are several descrip- dissolved, the vessel should be filled 
tions of overgraining brushes in use ; with either oil or turpentine, which 
those most gewrslly employed are thin further dilutes and mixes the wax, 
aod flat, with occasional intervals be- and serves also to prevent it fa® 
tween the tufts of hair. The knots congealing, so that it may mix with 
and figures must be lightly touched the graining colour thoroughly. Tbf 
upwith the overgrainer, and the whole should be seen to, or else the w** 
rone over quickly with a badger soften- apt to remain in lumps ; and when re 
mg brush. The overgraining dries «dn»r in «nr«d urmn the work, fa 
quickly, and the varnish may be then 
applied, although it is well to wait 
some hours, so as not to run any risk 
of removing the graining colour. 

Sometimes a tolerably strong solution 

of soda with a little burnt sienna is ~ r ( 

used for the figures, applying the mix- first be thoroughly worked up 
tore where these are required, and then palette or a board with either ffW * 
wtfhmg of* the work with » sponge or patent driers ; this breaks up 
and Viter. Wherever the soda has soap, and amalgamates it _ J( 
been applied, the graining colour will driers, and 
beretaored. Go over the whole with with the 
a wish made of eaual parts of beer method is 
«4 water, aod then overgrain, as water to i 
•bore dareriM. As • general rale, this state 
•reid harsh entente between the water and 
gntetef eoieur aod the ground. oil colour. 



graining, the wax will be spread un- 
equally, and will not dry in party 85 
that it is absolutely necessary that re 
wax should be thoroughly mixed *» 
the graning colour to produce B 0 ® 
work If unit, mm ia used, it S* 1 ® 5 
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used, about 2 lb. of slaked lime should 
be thoroughly mixed in a pint can full 
of water, and the lime allowed to 
settle; a portion of the water may 
then be added to the graining colour, 
and the two well stirred together until 
they are thoroughly amalgamated . If 
whiting is used, it should be ground in 
ail, and then mixed with the graining 
colour. Pure water will also answer 
the purpose. The wax is the most 
effectual, but there are some objec- 
tions to its use. On the whole, pure 
water is preferable, for if it is well 
mixed with the oil colour, it megilps 
it sufficiently to hold the combing until 
it sets ; the water then evaporates and 
leaves no injurious effects behind, and 
the projection of the grain is less than 
it is if any other medium is used. 

The most useful colours for mixing 
oak -graining colour are raw and burnt 
Turkey umber, Oxford ochre, Vandyke 
brown, and burnt sienna. The first 
three, with the addition of ivory black, 
are all that is required for mixiug any 
«liade of graining colour. For light 
ode or wainscot graining colour, mix 
|rds linseed-oil with £rd turpentine ; 
add a little Oxford ochre and raw 
Turkey umber in sufficient quantity, 
according to the shade required and 
amount of stuff mixed. Terebene or 
hquid drier* should be added, the 
quantities being regulated, according 
to whether the graining colour is re- 
ared to he quick or slow drying. A 
^ quantity to use, if the liquid drier 
’ of the best quality, is about £ os. to 
pint of colour. This will cause the 
r? ur to (1 7 in about 7 or 8 hours, but 
^th e quantom»yb e u«ed w ith 
Vm / . ft 0 °°tour u required to dry 

in oil g™ UI ri 

ine ^ k U“d as a drier for grain* 

¥<* dnVi. 

W ; ^5* ld % liquid driers, 

rain tJL?? > •dd pure 

toa-jij- 


t r* r ^ vu ww turps i 
W the i/hole ii 
stnuo^fcf 1 to ? rth * r ’ •** which 

m vt fa muslin. The 


colour should he thinned until it works 
freely and lies on well, eo that when 
the colour is being brushed over the 
work to be grained, it will lie on evenly, 
and be easily spread, and will look 
clean and of one uniform shade of 
colour. Care and cleanliness of work- 
ing are necessary to the successful 
carrying out of this work ; and it is 
essential that the colour, the brushes, 
and all working tools should be clean 
to begin with, and be kept clean. 

Marbling. - Black and Gold 
Marble. — Ground, deep ivory black. 
Put on veins of white-lead, yellow 
ochre, and burnt and raw sienna, with 
a camel-hair brush. The spaces be- 
tween the veins must be glazed over 
with a thin coat of grey or white, 
over which pass & few white veins. 
The veins may also be put on with 
gold leaf. Another method is to have 
i a yellow ground, streaked with broad 
ribbons of Mack, in which fine veins 
are obtained by drawing a sharp piece 
of wood along them whilst wet, eo 
as to expose the yellow beneath. 

1M and White tfarifc.- White 
ground, and with dark veins, put on 
j with a marbling crayon, and softened 
while the ground is wet. Or, when 
i the ground is dry, cover it with a thin 
i of white-lead, and put the veins 
: in with a camel-hair pencil. Blend 
while wet. 

I Blue and Gold Marble. —Ground, a 
light blue ; when dry, take blue with 
a small piece of white-lead and some 
j Prussian blue, and dab on in patches, 

| 3ea ^ng portions of the ground to 
show between. Blend together with 
a softener ; next put on white veins 
in every direction. leaving large open 
spaces to be filled up with a pale 
yellow or gold paint, Finish with 
fine white irregular threads. 

Dm ifarik— Ground, lead colour, 
of which it will be necessary to give 
two or three coats, If the work is 
new, let it diy hard, nib it smooth 
with fine glass-paper after each coat, 
and do not rub the paint off the sharp 
edges of the wood, For tbemarbhtt, 
tala kad oolour suoh as wed for the 
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ground, thin it with turpentine, and 
rub a light coat over a amall part of 
the work ; then with a whitish colour 
form tiie amall specks or foaedl remains . 
Proceed, piece by piece, till the whole 
surface is covered, being careful to 
paint but a small pa rt of the ground 
at once, so that the colours may have 
sufficient time to blend together while 
wet, otherwise the work will appear 
harsh. Then with a small gash tool, 
put in faint, broad veins of the thin 
ground colour, and numerous very fine 
veins over the whole surface of the 
work, crossing each other in every 
direction. Then make the colour a 
little lighter, by adding white-lead, 
and with a feather pass over the broad 
veins in the same direction, forming 
streams of threads. With thin white, 
and with a camel-hair pencil go partly 
over the same vein with short thick 
touches, following with a fine striping 
pencil. When the work is hard, it 
ahould be smoothed with very fine 
glass-paper before, being varnished. 
The first layer of veins should be very 
faint, so as to be scarcely perceptible ; 
for, as the lighter shades are put on, 
the former veins will appear sunk from 
the surface of the work, which will 
give a good effect where the work is 
exposed to close inspection. 

Gmmk.— (a) Grey ground, with 
white and black spots, 

(6) Venetian red and white for the 
ground, with white, black, and ver- 
milion spots. 

The spots are put on in several 
ways ; a sponge may be charged with 
the marbling colour and dabbed on the 
work, or a common brush mar be 
struck against a stick held a little 
distance from the work, so as to throw 
off blots and spots of colour. 

Mian MarbU.— Ground, a light 
buff. For marbUng, mix stiff b boiled 
ofl white-lead, Oxford ochre, and a 
little vermilion ; grind burnt sienna 
very fine is boiled ml, and put it into 
another vessel ; mix pure white stiff in 
oil, ind keep this alio separate. Thin . 
these eohxtft with turpentine, and 
hava a brush for each. Take tits buff 


brush moderately full of colour, and 
dab it on in patches, varying as much 
aa possible ; take another brush and 
fill In the spaces between with rierum. 
With a softener blend the edges to- 
gether, making them as softas possible. 
Draw a few thin white veins OTer the 
work with a hair pencil, run in a few 
thin lines of sienna, and soften. 

Jasper.— Mix the ground the earn: 
as for mahogany, with red-lead, Vene- 
tian red, and a little chrome yellow, 
thinned with equal parts of oil and 
turpentine ; lake or vermilion may be 
substituted for the Venetian red, if a 
brilliant tint is desired. Whilst the 
ground is wet, dab on some spots of 
white, soften with a softening brasli, 
and other colours may be applied in 
tbe same manner. When dry, put 
on the veins with a camel-hair brush. 

Porphyry. — (a) Ground, purple- 
brown and rose-pink. Grind vermilion 
and white-lead separately in turpentine, 
and add a little gold size to each colour 
to bind it. More turpentine must be 
added before the colour is applied. 
When the ground is dry, fill a large 
| brush with vermilion, squeeze out 
nearly all the colour by scraping the 
brush on the edge of the palette knife ; 
hold a rod in the left hand, strike the 
handle of the brush against it, so as to 
1 throw small red spots on to the work 
till the surface is covered. Make the 
colour lighter by adding white-lead, 
and use as before. Then with clear 
thin white throw on very fine spots, 
and when dry put in a few white veins 
across tbe work. This marble may 1* 
imitated in distemper in precisely the 
same manner as in ofl, 

(h) The ground is Venetian red, with 
a little vermilion and white. t For 
marbling, add a little more white to 
the ground colour, and sprinkle over 
tbe first coat. When dry, repeat the 
splashing with a mixture oi Venetian 
red and vermilion, and then with white 
in very fine spots. Form ogaqu* white 
veins across the work, and kBMnptff* 
threads in various directions. ™ 
swathe done when tin *wk fe dry 
and hard, with a atie peril, aod t* 
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threads drawn with a feather. For 
each separate colour use a different 
brush. 

Sienna Jfartb.'— (a) Ground, Ox- 
ford ochre and white-lead. Use burnt 
and raw sienna, white, black, and a 
little lake, for marbling. These colours 
should be laid on as a transparent glaze, 
and marked and softened while wet. 
The colours should be properly soft- 
ened with a badger brush. 

(b) Ground, raw sienna or yellow 
ochre. When dry, mix raw aenna with 
white-lead, have ready also some white 
paint, putin broad transparent tints of 
white and yellow, and while wet blend 
them together with a softener. Mix 
Venetian red and a little black, and put 
in some broad veins in the same direc- 
tion as the patchy tints run ; for the 
darker veins takea mixture of Venetian 
ml, lake, and black, and draw them 
over the first layer of veins with a 
feather, in fine threads, running to & 
centre, and in transparent veins in dif- 
ferent directions. Mix some Prussian 
blue and lake, and put in the darkest 
and finest veins over those before laid 
on. Put in a few touches of burnt 
sienna between the fine veins, which 
are formed into small masses. All 


of turpentine, and mixed with suffi 
cient gold sue to bind them. 

Verde Antique.— If the work is new 
lay on a coat of dark lead oil colour, 
When diy, smooth with glass-paper 
and lay on a coat of black paint. Wher 
the ground is dry, mix some white-leac 
with water and a little beer. Lay thii 
on in large streak*, Fill up the space) 
left with veins of lampblack, nnelj 
ground in beer, thus covering the whol< 
surface of the frork. While stall wet, 
»ften with a tadgw-lnir brush, » u 
w cause the veins to run into on( 
bother. On the darkest parts of ft 
w .? r * % fohe of white, carelessly ap 
phed to imitate fowls, and dab over 

he light parts of the wwk with ft 

S* 00 0 ^ the same purpose 

W th » this ft* gniaing bfuC« 
‘“If*. ■BwMS tt» white, lbcn 


blue wavy veins may also be put on, 
When dry, glaze with a thin coat of 
raw sienna and Prussian blue, ground 
in spirit of turpentine and mixed in 
copal varnish. A little emerald green 
added here and there heightens the 
effect. 

Verde Antique, Oriental.— Lay on a 
ground of black in oil. Mix white-lead 
in oil, thinned with turpentine for the 
graining colour. Lay this on in broad 
transparent veins of irregular depth of 
colour, and whilst wet dab it ova* with 
a piece of wash-leather in different 
parts to imitate fossils ; then with a 
small piece of cork, twisted round on 
the work between the finger and thumb, 
produce a number of little Bpiral figures 
of various sizes and shapes. Cut 
notches on the top of a feather, dip it 
in the white, and pass it over the black 
ground in zigzag and fantastic vans, 


with occasional sharp angles. Let all 
the work gef quite dry, Mid then glaze 
with green, in some parts with Prussian 
blue, in others with raw sienna, leaving 
some portions untouched. When dry, 
wash with beer, dip & feather into the 
whiting ground, and draw fine veins. 
To finish, give a coat of glaze, made of 
a little Prussian blue and raw sienna, 
mixed in equal parts of boiled oil and 


turpentine, leaving some of the white 
veins unglazed. 


Mixing Oil Colours for Tints. 

— Bright Blue.— 2 parts cobalt blue, 
40 parts zinc-white. 

Deep Blue.— 2 parts Prussian blue, 
30 parte white-lead. 

Blue gratt.— 2 parte Prussian blue, 
4 parte Paris green, 14 parte white- 
lead. 


French Blue,— 10 parte cobalt, 4 parte 
zinc-white. 

Grm Blue,—t parts ultramarine 
blue, 10 parte lemon chrome, 200 parts 
white-lead. 

Boxy Mat.— 2 parts burnt sienna, 
30 parts ultramarine blue, 100 parte 

white-lead, 

Mineral Blue.—} part red madder 

lead] dtUlittie ivory or drop Mack to 
get moat suitable shade. 
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Azure Blue, -2 parts ultramarine Tuscan Red.— 18 parts Indian red, 
blue, 100 pwt« white-lead. 2 parts rose pink. 

Blue 6'rey. — 6 parts Prussian blue, Brilliant Tuscan Bed.— 8 parts 
2 parts lampblack, 200 parts white- Indian red, 2 parts red madder 
lead. lake. 

Royal Blue— l part Prussian blue, Oriental Red.—i parts Indian red, 
9 parts ultramarine. White-lead or 2 parts white-lead, 
zinc-white may be added to lighten Mesh Colour— 2 parts deep vermi- 
this as required. lion, 40 parts French ochre. 

Brilliant Green. — 2 parts light Cherry Red.— I part vermilion, 1 
chrome green, 18 parts emerald green, part carmine. 

Bronze Green , dark.— 2 parts dark Citron,— 6 parts chrome yellow, 4 

(Mange chrome, 4 parts chrome yellow, parts raw umber. 

30 parts drop black. Another Citron.— 4 parts French 

Bronx Green, medium.-\Q parts chrome, 2 parts burnt sienna, 12 parts 
chrome yellow, 6 parts burnt turkey burnt Turkey umber, 
umber, 2 parts lampblack. Foliage Brown.— 1 part orange 

Bronx Green, light. — 4 parts clirome chrome, 1 part Vandyke brown, 
yellow, 12 parts raw turkey umber. Indian Brown.— \ part French ochre, 

Bottle Green. — 10 parts medium 1 part lampblack, 1 part light Indian 
chrome green, 2 parts drop black. red. 

Emerald Green,— U used as orclin- Maroon, light.— 10 parts dark Vene- 
wily prepared and sold. tian red, 1 part drop black. 

PemGreen.— 10 partslcmon chrome, Maroon , dark.— 20 partadark Indian 

2 parts light chrome green, 2 parts red, 1 part lampblack, 
drop black. Grunge Brown,— 1 part orange 

Foliage Green.—# parts medium chrome, 1 part burnt sienna, 
chrome green, 1 part drop black. Seal Brown.— \ parts light golden 

(Hive Green.— U parts light golden ochre, 2 ports burnt sienna, 20 jjurts 
ochre, 2 parts drop black. burnt umber. 

Another Olire.—\S parts French Suuf Brown.— \ part golden ochre, 
ochre, 2 parts raw umber. 1 part burnt umber. 

Amber Ydlow.— dpartsburntBienna, Terra Cotta.— 2 parts burnt sienna, 

14 parts burnt umber, 2G parts chrome 4 parts white-lead. 

yellow. A parts French 

Canary Yellow.— 4 parts permanent ochre, 2 parts Venetian red. 
yellow, 2 parts lemon chrome, 1 0 parts Roman Ochre, —2 parts burnt sienna, 
white-lead, 2 parts burnt umber, 60 parts French 

Golden Ydlm.—2Q parts lemon oenre. 
chrome, 6 parts orange chrome, 10 Purple.— 2 parts ultramarine blue, 

parts white-wad. 4 parts rose pink. 

Brimstone Yellow.— 2 parts lemon Violet.— S parts ultramarine blue, 

chrome, 2 parts permanent yellow, 6 4 parts rose lake, 2 ports ivory black, 
parts white-lead. Purple 5mm— 2 parti ultramarine 

Golden Orange.— I part of light goi- blue, 2 parts lampblack, 10 parts Indian 
den ochre, and 1 part dry orange colour, red. 

Golden Oekt—2 pis chrome yel- Purple Black.— 2 parts rose pink, 5 

low, wdlO parts French yellow ochre, parts lampblack, 

Dark Odin Ochre.-*) parte Ox- Bloc Black.-*) parte knpM 2 
fond oahre, 2 parts orange chrome. parts Pruwan blue, , , 

Golden Russet— 2 parts light Vene- Dove.— UltramariueWue, Indian rem 

tian red, 10 parts lemon chrome. lampblack, white-lead. „ . 

Turkey J^-Tcaetkn red and red Pearl.- White-kid with a lit* 
©ode, beat lake or blue. 
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Light Pine,— Umber, spruce ochre, 
yellow ochre, white-lead. 

Cfaret .— Venetian red and black. 

St&ne . — 4 parte burnt umber, 8 parts 
medium chrome, 20 parte white-lead. 

Brown Stone,— 2 parts burnt sienna, 
4 parts dark golden ochre, 36 ports 
burnt umber. 

Salmon. —Venetian red and white- 
lead. 

Wine-Colwr. —Vermilion, carmine, 
ultramarine, and a little ivory black. 

Lilac. — Vermilion, ultramarine, 
white-lead. 

Bufi — Yellow ochre and white-lead, 
a little Venetian red may be added, 

Plum. —Carmine, ultramarine blue, 
white-lead, ivory black. For various 
shades, omit the black and increase the 
white-lead. 

Leather.— French yellow, burnt um- 
ber and Venetian ml 

Pam . - Stone ochre, vermilion, and 


white lead. 

Lavender. — Carmine, ultramarine 
blue, ivory black, white-lead. 

Slate. — Haw umber, ultramarine 
blue, lampblack, and white-lead. 

Gold Size, For Gilding.— \ gal. 
of linseed-oil, 4 lb. gum copal, boiled 
together until they “string." Then 
add 3 gal of boiling oil. When cool 
enough add turpentine to the required 
consistence, This does not d 17 so 
quickly as japanners' gold size, 

, Lijxinncri Gold Sue.- 2 gal. boiled 
linseed -oil, 17 lb. gum kowrie, 3 lb. 
litharge, 3 gal. turpentine. Proceed 
as with the foregoing recipe, 
Bnmewick Black.— A quality 
suited for cheap work is made of 20 lb. 
common asphaltum, 20 lb. black pitch 
(known as bone pitch), 21 lb, of lamp* 
black, 6 gal boiled Unwed-oil, 21 lb. 
htharge, 21 lb. black oxide of man- 
Ranese, and 16 gal, turpentine, 

A better qiafi? is made up of 40 lb 
yhaltum, 6 gj, boiled lUed-oili 
lb. litharge, 2 } Ife. black oxide of 
^nganew, and 20 gal of turpen* 

iv J fair quality consists of 14 


red-lead, and sufficient turpentine to 
thin it. 

The process is to melt the asphaltum 
and pitch in an iron pot, letting it 
boil several hours, stirring occasionally, 
to ensure all moisture bong driven out 
(this is essential for best results). 
The oil is then added and the dry in- 
gredients sprinked in gradually. The 
boiling is continued for an hour or two 
longer and then the pot is removed 
from the fire and allowed to cool. 
When it is about 250° to 220° stir in 
the turpentine. It is not safe to do 
this when it is much hotter, nor any- 
where near the fire. 

Berlin Black .— \ cwt. asphaltum, 

| gal. boiled linseed-oil, 7 gal. turpen- 
tine. Proceed as last. Thisisagood 
quality black. The addition of tere- 
We, in same quantity as the oil, 
makes whAt is known as Black Japan. 

Carriage Painting — The fol- 
lowing is the substance of an address 
delivered by McKeon, secretary and 
treasurer of the Master Car-Painters’ 
Association, of the United States : A 
firet-claas railway coach costa, when 
complete, about 12001, To protect this 
work, the painter expends 601 to 1201 
The latter figure will make a first-class 
job. The car has been completed in 
the wood-shop, and is turned over to 
the oain ter, who is responsible for the 
finian, He is expected to smooth over 
all rough places or defects in the wood, 
which requires both patience and skill 
to make the work look well. Twelve 
weeks should be the rime allowed to 
paint a car, and it cannot be done in 
anv less time, to make a good job that 
will be a credit to the painter and all 
other parties interested in the con- 
struction and finish of the car. Too 
much painting is done in a hurry ; 
proper time is not given the work to 
dry or beoome thoroughly hardened 
before it is run out of the shop, and 
consequently it does not always give 
the satisfaction it should ; nor can it 
be expected that hurried work will he 
so lasting or durable as that which bm 
the newMuy time given to finish it, 
Priming Paint —The priming coat 
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of paint on a car is of as much import* For this coat, which is called filling, use 
anceas any succeeding one, and perhaps one half ground lead and any good 
more. Good work is ruined in the mineral wnich experience has shown 
priming by little or no attention being can be relied on. This scraping of the 
given by the painter to the mixing and panel work will fill the wood equal to 
application of the first coat. Thefoun- two coats of rough-stuff, and saves a 
dation is the support, and on that rests great amount of labour over the old 
Buccess or failure. The priming should process, when so much rubbing with 
be made of the proper material, mixed lump pumice was done. Sandpaper 
with t are from good lead and good when the filling is thoroughly hard, 
oil, and not picked up from old paints, and apply another coat of paint of 
which have been standing mixed, and ordinary thickness, when, after another 
must necessarily be fat and gummy, sandpapering, you have a good surface 
for such are unfit for use on a good job, for your colour, 
and will have a decided tendency to Rough-coating on cars has gone al- 
spofl the whole work. Special care most out of use, and few shop* are now 
should be exercised, both in mixing using it to any extent. My experience 
and applying the priming, and i t should is that paint has less tendency to crack 
be put on vary light, so that it may where rough-stuff is left off I do not 
penetrate well into the wood. Too claim that the filling was the principal 
much oil is worse than not enough, cause of the cracking, if it was properly 
Good ground lead is by far the best mixed ; but I believe the water 
material for the under -coats on a car, used in rubbing down a car with the 
Two coats should be given to the car lump pumice injures the paint, as it 
before it is puttied, as it is best to fill will penetrate in some places, partial- 
well with paint the nail holesand plugs, larly around the moulding plugs, 
as well as defects in the wood, so FumKinr/ Colour — The car being 
that moisture may not secure a lodg- ready for the finishing colour, tliifl 
ment, which otherwise will cause the should be mixed with the same pro- 
putty to swell, although sometimes portion of drier as the previous coat, or 
unseaeonedlumberwillaweRthe putty; just sufficient to have it dry in about 
and as it Bhrinks, the nail remains the same time. A great error with 
stationary, and of course the putty many car-painters is using a large por- 
must give way, tion of oil in the under-coats, abd then 

In mixing putty, which may be a but little, if any, in the finishing costs: 
small matter with some, take care to this has & decided tendency to crack, 
so prepare it that it will dry perfectly the under -coats being more elastic, 
hard in 18 hours, Uae ground lead Always aim to have colour dry in about 
and japan, stiffening up with dry lead, the same time, after you have done 
and whatever colouring you may re* your priming ; by this dan you secure 
quire in it to match your {Timing what all painters should labour to ac- 
ooata. complish— namely, little liability to 

The next coats, after the work is well crack. Work will of course crack 
puttied, should be made to dry flat and sometimes, after being out a few 
hard. Two ooata should be applied, months, or when it haa repeated coat- 
and, for all ordinary jobs or cheap mgs of varnish; and using a quick 
work, ftodpapering k all that is neces* rubbing-varnish on workwdl cause it 
sary for each coat ; but when a good to give way in fine checks quicker than 
surface a required, I would recommend anything else. Many of the varniabes 
oneawtto be put on heavy enough to used are the causeof the paint crack- 
IS the grain { and before being set, ing, and no painter has been wholly 
scrape with • *t«! scraper, The exempt from this trpuhie. 
ptaftt surfMwkaU that requires coating Cam c/tVw*HW.~Tbe most com* 
ami Wiping with the heavy mixture, men cause of ending is poor jaj*»»i 
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which is the wont enemy that the car- dry between coate ; always give that 
painter has to contend with. The time, unless it is a hurried job, and 
greater part of the japan is too elastic, experience has fully demonstrated that 
and will dry with a tack, and the japan it is poor economy to huny work out 
gold size has generally the same fault, of the shop before it is properly 
although the English gold size is gene- finished. 

rally of good quality ; but its high Oils, briery and Colmrt,— In car- 
price is an objection to its use. A little painting, both raw and boiled oils are 
more care in the manufacture of japans used, and good work may be done with 
would give a better drier, and few either, but I recommend oil thit is but 
would object to the additional cost, slightly boiled, in preference to either 
Japan frequently curdles in the paint ; the raw or the Wed. After it is 
it will not mix with it, but gathers in boiled, if it is done in the shop, let it 
small gummy particles on the top. stand 24 hours to settle, then strain off 
Work painted with such material can- carefully ; this takes out all the im- 
not do otherwise than crack and scale, purities and fatty matter from the oil, 
and the remedy lies only in getting a and it will dry much better, nor will it 
good pure article of turpentine japan, have that tack after drying that you 
In regard to using ground lead, car- find with common boiled oil. UBe the 
painters differ, as some prefer to grind proper quantity of drier in mixing your 
their own in the shop. I use the manu- paint, and a good reliable job will be 
factored lead, and my reasons for doing the result. In car-painting, never use 
so are that it is generally finer than prepared colours which are ground in 
any shop can grind it with present oil, as nine-tenths of such colours are 
facilities, and it has age after grinding, ground in a very inferior oil, and they 
winch improves its quality. You can may have been put up for a great 
also get a purer lead and one with more length of time, w which case they 
body than you can by grinding in the become fatty, and willin variably crack, 
shop, which is a fact that I think most These canned colours do not improve 
painters must admit. I have tested it with age, as lead and varnish do. 
very fully, and am convinced on this Finishing colours should all be ground 
point. in the shop, unless special arrange 

Mixing the Paint *.— Permit me to ments can be made with manufacturers 
make a few suggestions here in regard to prejiare them ; and the colour should 
to the mixing of paint, which may not be fresh, not over 6 or 8 days old after 
fully agree with others’ viewB. There being mixed and open to the air. 
is just as much paint that cracks by Enough may be prepared at a time to 
putting it on too flat as by using too complete the coating on a job ; but 
much o0, Some painters mix their when colour stands over a week, it ia 
finisliing colour so that it is impossible not fit to use on firet-claas work, as it 
to get over a panel of ordinary sue becomes lifeless and has lost that free 
before it is set under the brush, and working which we find in freshly mixed 
consequently the colour will rough up, colours. Such colour may, however, be 
Colour should be mixed up so that it used upon a cheap claa# of work, or on 
Jdll not flat down for some time after trucks, steps, etc. , so that nothing need 
leaving it, and then you have got some be waited in the shop, 
substance that will not abaorb the FamuAing. -Three coate of varnish 
v *miah as fait *i it a applied to the over the oolour are necessary on a fint- 
g urface. This quick drying of oolour ia digs coach. The first coat should be 
want of oil in It, a hard drying varnteh put on the flat 
Ut became thus* !• l/v, tniu4i 4mm (Vihviir • th* rmtrtk mKntttr that MUM 
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beat for durability. After striping and 
ornamenting the car, and when tho- 
roughly washed, give a coat of medium 
drying varnish. Let this stand 8 days ; 
then nib lightly with curled hair or 
fine pumice, and apply the finishing 
coat, which is u wearing body this 
will dry hard in about 10 days, after 
which the car may be run out of the 
shop. It should then be washed with 
cold water and a soft brush, and is 
ready for the road. In varnishing, 
many will apply the varnish as heavy 
as they can possibly make it lie, when, 
as a oonsequerce, it Sows over and runs 
or sags down in ridges, and of oourso 
does not harden properly ; this also 
leaves a substance for the weather to 
acton. It is beiter to get just enough 
on at a coat to make a good even 
coating which wid flow out smooth, 
and this will dry hard, and will cer- 
tainly wear better than the coat that is 
piled on heavily. 

Varnishing, we claim, can be over- 
done, some punters' opinions to the 
contrary. We have heard of those who 
put 2| gal. oo the body of a fifty-foot 
car at one application, and we have 
also listened to the declaration, made 
by a member of the craft, that he put 
2 gaL on the body of a loco notive tank . 
Such things are perhaps possible, and 
may have been done ; but if so, we 
know that the work never stood as well 
as it would if done with onc-half the 


your varnish. Of course we cannot 
always do varnishing to our perfect 
satisfaction, especially when there are 
25 or 30 men at work in an open shop, 
and 6 or 8 cars are being painted, when 
more or less dirt and dust are sure to 
get on the work. 

A suggestion might here be made to 
railroad managers, which is that no 
paint-sbop is complete where the entire 
process of painting and finishing a car 
is to be done in one open shop, A 
paint-shop should be made to shut off 
in sections by sliding doors, one part of 
the shop being used exclusively for 
striping and varnishing,. 

Importance of Walking Vehicles.— 
In regard to the care of a car after it 
has left the shop more attention should 
be given to this than is done on many 
roads. The car should not be allowed 
to run until it is past remedy, and the 
dirt and smoke become imbedded in 
the varnish, actually forming a part of 
the coating, so that when you under- 
take to clean the car you must use sob 
or soap strong enough to cut the var- 
nish before you succeed in removing 
the dirt. Cars should be washed well 
with a brush and water at the end (if 
every trip. Tliis only will obviate the 
difficulty, and these repeated washings 
will harden the varnish w well as in- 
crease its lustre. We know that, in 
washing a car, where soap is required 
to remove the dirt and smoke, it is 


quantity to a coat. InvaniisLingacar, almost impossible to get the smoke 
care should be taken to have the surface washed off clean ; and Sit is not quite 
clean ; water never injures paint where impossible, the hot sun and min will 
it is used for washing ; and a proper act on the varnish and very soon de- 
attention to cleanliness in this respect, stroy it. 

and in the care of brushes used for var- Re- varnishing, — Cars should he 
nishing, will ensure a good-looking job. taken in and re- varnished at least once 

Perhaps your shop facilities fordoing in 12 months ; and if done once in 8 
work are none of the beet, but do the months, it is better for them, 
beet yon can with what you have, they will require only one coat ; but 
Select, if posable, a still, dry day for where they run a yftfjthey will gene- 
varnishing, especially for the finishing rally need two coats. Those varnished 
cost. Keep your shop at an even tern- during the hot months will not eUu 
peratare; avoid coM draughts on the car as weB as if done at any other time- 
from doors sod windows ; wet the floor Painting done ha extremely 
only just snftdent to lay the dust, for weather, or far a cold shop, i* 
if too wsL the dampness arising will habk to owek tlw if done in ^ 
bavseUodstty todastroythelustnotf weather. 
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Boa to Dry Paint,— Paint dried in 
the shop, where there is a draught of 
dry air passing through, will stand 
better than that dried by artificial heat ; 
and you will find, by giving it your 
attention, that work which has failed 
to stand, and which cracked or scaled, 
was invariably painted in the winter 
season or in damp, cold weather. I 
have paid some attention to this 
matter, and know the result. 

Cement Paint for Carton- 
pierre.— Composed of 2 parts washed 
graphite, 2 red- lead , 1 6 freshly ■ prepared 
cement, 16 barium sulphate, 4 lead pro- 
toxide, 2 alcoholised white litharge, 
The paint must be put on as soon as the 
rooting is securely fastened, choosing 
the dry reason and a sunny day. Care 
must be taken to put it on well over 
the joints ; it is recommended that an 
extra coating should be given to the 
portions that overlap each other, so as 
to render them watertight. As a rule, 
two coats are put on. The first, 
wliilst still wet, is covered with an 
even layer of fine dry sand sprinkled ; 
over it through a sieve. This is done j 
bit by bit, as the roof is painted, so as 
to prevent the workmen stepping on 
the wet paint. The second coat is put 
on about a week later, the sand which 
has not Btuck fast being first swept 
off. The second coat is not sanded. 

It is merely intended to combine with 
the under-coat and form a durable 
waterproof surface, which will prevent 
the evaporation of the tar -oil, the 
usual cause of the failure of carton- 
pierre roofing, and [resent a good ap- 
pearance as well. (Mack.) 

Enamel Painting, — (a) For 
fancy woodwork, such as bric-k-brac, 
also for interior deoorative work the 



must be given one or two coats of or- 
dinary oil paint and be well rubbed 
down with sand-paper or pumice-Btone. 
The enamel paint must be considered 
more as a coloured varnish. 

In dealing with new work, such as 
doors and skirtings, which are usually 
done in white, the woodwork is first 
sandpapered, knotted, and stopped 
with white-lead putty, then given two 
coats of white-lead mixed to a working 
consistence with equal parts of raw 
linseed-oil and turpentine and a little 
patent driers. Each coat should be 
thoroughly rubbed down or flatted, in 
order to remove any inequalities, until 
the work assumes a solid appearance. 
The work is then given a coat of sine- 
white mixed with 2 parts of pale boiled 
oil and 1 part turpentine, with a little 
patent driers, allowing good time to 
harden. Rub lightly over with No, 0 
sandpaper, dust well, and apply a coat 
of finishing white enamel. The finish 
depends veiy much on the preparation 
of the ground. For some classes of 
decoration, six or eight coate are given 
before the enamel is applied, the first 
coat of enamel being sometimes flatted 
the second being the finishing coat. 

Enamelling Fumihxfr.— In dealing 
with furniture, to get good results, 
considerable patience and care are ne- 
cessary. The work will not stand any 
hurry, but must go through its regular 
course and have proper time to harden 
between each coat and process, and 
the rubbing down must be done pa- 
tiently and gently. Heavy pressure 
will defeat the desired end. There 
are several kinds of fillers on the 
market, most of them being of a dark 
colour, and not Bui table for white 
work, on account of so many coats of 

C ’ t being required. It Is always 
to fill up with the same tint of 
colour you intend to finish with, then 
it can be nibbed down without becom- 
ing shady. The tools and material re- 
quired are as follows : Several d&uben 
mads of cotton wool and covered with 
silk or linen— edk preferred ; several 
fiat wooden blocks of various it** and 
forms, made suitable for getting into 
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the corners and rubbing down the 
mouldings. These must be covered 
with pieces of felt, half an inch thick, 
and then with silk upon the aide in- 
tended for use ; a good close Turkish 
sponge and some chamois skin . Next 
some beat white-lead ground in oil, a 
good clean, hard drying varnish, such 
as copal ; some white enamel varnish, 
some lump pumice-stone free from 
grit and hard particles, some pumice- 
powder medium fine, some putty- 
powder and rotten-stone. To make 
these instructions easily understood, 
we will take a flat panel of wood to 
work upon, the wood being new. Give 
it two coats of ordinary white oil paint, 
or a coat of glue and whiting, mixed 
to the consistence of paint, laid on 
smoothly with the sponge or a brush, 
the way of the grain. Allow it to 
thoroughly harden. Now mix some 
white-lead with sufficient varnish to 


bind it, thin down to the proper con- 
sistence with turpentine. Give the 
panel four or five coats of this, allow- 
ing each coat to thoroughly dry before 
applying the Dext. When the same 
is thoroughly hardened, rub down with 
the lump-pumice and water, taking off 
the rough parts ; next use the felt ami 
pumice-powder, working in a circular 
manner. Do not press hard. Do it 
gently, as it will go into hollows. 
Great care must be taken to get it to 
a level surface, without scratches. 
Should it get scratched or uneven, 
give it one or two more coats, laying 
them on as evenly and smoothly u 
possible ; then rub down again. When 
properly done it will be perfectly 
smooth, level, and free from scratches, 
It is sow ready to hare the finishing 
coats. < Me sums tube flake* white 
mixed in oil, and thin to the consist- 
ency a i am m with copal varnah. 
Give (me coat, and allow to thoroughly 
dry; then ora another, hot add more 
varnish to it. Now let this dry hard. 
The ttmtfH will take will be according 
to the dryiag qaa&y of the varnish— 
generally a week to tec days. Any- 
way, h i. to to b* it stand u long 
M pooftie bsto || ths 


harder it is the brighter and more 
durable will be the polish. The final 
polish will be given with the putty- 
powder, and then the rotten-stone. 
The putty-powder is used with water 
and the rubbers; the rotten-stone 
mixed with alcohol and water— two of 
alcohol to one of water. It is first 
applied with clean rubbers and felt, 
and lastly with the heel of the hand. 
Any decoration can be put on, either 
with a stencil or free hand. The 
colour should be mixed with some 
varnish. (‘ The Art Amateur. ’) 
Another method is to work with 
spirit varnish and obtain a french- 
polish finish as follows. Mix gilder's 
washed whiting in a warm solution of 
double size, and apply like paint. 
When dry, remove any apparent rough- 
ness by glass papering ; then apply a 
second coating. This, when dry, 
must be smoothed down with a felt- 
covered rubber and pumice-stone pow- 
der, Then dissolve 2 oz. of isinglass 
in 1 pint of water, and stir in 3 oz. of 
flake- white. Apply as hot as possible, 
but avoid working it about so much as 
to break up the axe foundation. If 
necessary, rub down smooth with felt 
and pumice, and repeat the process as 
often as may be required to gain 
solid white surface. When dry, apply 
white or transparent polish, dipping 
the rubber occasionally into some 
flake-white before enclosing it in the 
rag covering. On some kinds of wood 
it will be found serviceable to apply one 
or more coats of white hand spirit 
varnish, to assist in gaining a good 
body more quickly. For this purpose, 
mix flake-white in the varnish also. 


A good body of polish, or combination 
of polish and varnish, having been 
built up, and its linking and hardening 
allowed for, can be finished off the 
same as any ordinary polished surtax 
High-grade finish is worked up by a 
proeeai more akin to house-painters 
work. Soft varieties of wood wj 
coated with rise and whiting £*** 
brand of grain-filler. 8evw»l applies 
tions of white print an, to P V « D - 
The pafait to does not to* ® ucb 
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oU f preference being given to the addi- 
tion of varnish to act as a binder. As 
each coat dries, it is smoothed down 
with pumice till a surface is built 
up perfectly smooth and free from 
cratches. For white coburg, white 
enamel varnish is used, or the finest 
brand of copal varnish, tinted by 
adding flake-white, as supplied in 
tubes, two coats of this being given. 
If the garish appearance of the varnish 
is objected to, it may be polished by 
hand. The work of enamelling may, 
however, be much simplified by the 
use of specially prepared enamels, laid 
on the foundation of double size and 
washed whiting. Flake- white gives 
far better results than white-lead. 

It is useless to attempt this mode 
of finish on goods that have been 
already polished unless the surface has 
been thoroughly cleaned, either by the 
aid of acrapere or a good polish solvent. 
Furniture that is finished in self -colour 


enamels is generally of quaint design 
of simple construction, the sameness 
of colour being sometimes relieved by 
suitable decorative designs in subdued 
colourings. The enamel surface may 
be worked up to several degrees of 
finish, according to the class of goods. 
High-grade woi is finished in best 
enamel, which costs about 20*. per 
gallon, whilst the cheaper grades are 
finished by a combination of french* 
polishing and spirit varnish. In either 
cw, the foundation oolour and finish- 
ing coats should be laid on with brushes 
that have been previously used on other 
work. If brushes are used, there 
18 risk of tremble through the 
shedding of bristles or Lain. or the 
surface may be spoiled by brash marks. 

IMukakJ 

(&) The gloss of enamel paints is 
Jue to varnish. Good enamel paint 
copal varnish (of good quality) 
turpentine (American). To this 
J 1 ? be added gold rise for quick 


h other words itiinrmsh and tor* 
P^tme for slow drying work and the 
neatest elasticity ; and Varnish, tar* 


The latter is not actually brittle but is 
less elastic than the other. 

For flow-drying emmd take 3 parts 
copal varnish with 1 part turpentine. 

For guide-drying enamd , 4 parte of 
copal varnish with 1 to 4 parts gold 
gize and 1 part turpentine (or as much 
turpentine as is required to thin the 
paint when the colouring body is 
added), 

Bath Enamel.— The above enamel, 
with gold size, is best ; or the follow- 
ing is a special preparation. Prepare 
Crystal Varnish by dissolving 6 lb. gum 
danrnr in 1 gal of turpentine. This 
takes about 24 hours to prepare, the 
mixture being frequently agitated or 
churned. After this it is strained and 
allowed to settle and clear. To 1 part 
of this varnish add 1 part gold size. 

It makes a cheaper enamel than the 
use of copal varnish if made in large 
quantities. 

The foregoing are clear fluids, and re- 
quire colour bodies as follows. The 
quantities are approximately 6 lb. to 
10 lb. of body to the gallon of varnish 
mixture. Although mentioned further 
on, it may be stated here that enamel 
paints have not all good covering quali- 
ties, and in every case a groundwork 
of oil paint or some foundation of the 
kind is required. The enamel paint if 
to give brilliancy of colour and glossy 
finish, 

Purt White. —Use fine-white ground 
in oil, with either of the varnish pre- 
paration* given. For apure white, the 
varnish should be as pale as possible, 
and of the highest quality. As a rule, 
white enamel, if good, is the moet ex- 
pensive of any. A very little blue may 
be added if desired. 

Ordinary Whitt— White-lead. 

French White,— White-lead, venni- 
liom and chrome. 

/W.— White-lead, Prussian Hue, 
and lampblack. 

Af«A,“Wlnte-lead and vermilion, or 
white-lead and crimson lake. 

Leather.— Burnt umber, French yel- 
low, Venetian red. 

Light Ydlm - White-lead tod 
French yellow. 
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Dark Yellow.— French yellow with 
a little red-lead. 

Orange— French yellow and orange 
lead, or French yellow and red- lead. 

( M Gold, — White-lead, medium 
chrome, French ochre, and a little 
umber. 

GWd.— White-lead, chrome yellow, 
and burnt sienna. 

Rich Gold. — White-lead, French 
ochre, and a little vermilion. 

/Ytmrose.— White-lead and chrome 
yellow. 

Lemon, — Chrome yellow, adding 
white-lead if necessary. 

Yellow Zoic.- White -lead, umber, 
scarlet lake, Naples yellow ; about equal 
parts. 

Terra Gotta,— White-lead, brown, 
Venetian red. 

RuueL— White-lead, chrome green, 
orange chrome, and raw umber. 

Roinn’t Egg.— White-lead, chrome 
green, and ultramarine. 

(Mint — Prussian blue, lampblack, 
and lemon chrome (chiefly the latter). 

Leaf Bad. — White-lead, chrome 
green, orange chrome. 

Bottle Green.— Prussian blue, lemon 
chrome, and lampblack. 

Apple Grten. — White-lead, orange 
chrome, chrome green. 

Willow Green.— White-lead, chrome 
green, burnt umber. 

Ordinary Greent.— Various shades 
are obtained with white- lead, yellow- 
ochre, mid indigo. 

Pea Green.— White-lead, Prussian 
blue, chrome yellow. 

Myrtle Orem, — WhitA-kad, dark 
chrome green, and ultramarine. 

Grey Often. — White-lead, ultra- 
marine blue, lemon chrome, lampblack. 
- CSareL — Ultramarine, vermilion, 
earmine, and a little ivory black. 

Carnation. — Vermilion, carmine, 
and a Ettle white-lead. 

Deep Red,—' Vermilion and red-lead. 

Dark JW.— Bed-lead and Venetian 
red. 

&orkA— tight vermilion, or soviet 

red. 

CVmmm. —Dark rermilkm and a 

ttfeonute. 


Peach Blornm.— White-lead with a 
small quantity of orpiment, 

Salmon. -White-lead and Venetian 
red. 


Shrimp Red. -White-lead, Venetian 
red, burnt sienna, and a little vermi- 
lion. 

Rme Pink. — Zinc- white and car- 
mine ; or white-lead and carmine. 

Pott Office ^.-White-lead, red- 
lead, and Venetian red. 

Brick Red.— White-lead, 1 part; 
yellow ochre, 2 parta ; Venetian red, 
2 parts. 

Poppy. -White-lead, red-lead, and 
Venetian red. 

Plum. — White-lead (a little), ultra- 
marine, carmine, and drop black. 

Violet. -White-lead, Prussian blue, 
vermilion, and lampblack. 

Lilac.— White-lead, vermilion, and 
ultramarine. 

Magenta. — Ultramarine, carmine, 
and vermilion. 

Lavender. —The same as lilac, or car- 
mine may be used instead of vermilion. 

Purple. - White-lead, Prussian blue, 
and vermilion. 

Amber Brown. —White- lead, burnt 
umber, burnt sienna, orange chrome, 
and lampblack. 

Snuff Brown— Burnt umber, yellow 
ochre, and a little Venetian red. 

Maroon .- Orange chrome, carmine 
and ivory black. 

Fa#™.— White-lead, stone ochre, and 

vermilion. 

Light Buffi— White-lead and French 
ochre. 

Dark Buffi— White-had, French 
ochre, and Venetian red. 

Purple J&rem— WhiMwd(alittle), 
ultramarine blue, Indiaared, and lamp* 
black, 

CheMnut.— Red ochre and lamp- 
black, This can be heightened with 


yellow ochre. 

Ugkt W-White-W, Venetwi 

red, and raw umber. . 

Otitt Bnrnn.-Umm yellow 
burnt umber. 


Citron.— 


fellow, 


Praaiu Hue u d Vwtta 
Or&muy Aw* 
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cm be produced by mixing white-lead, 
light red, and indigo. 

Tan. — White-lead, burnt sienna, and 

lampblack, 

Goldm Brown. -White-lead t French 
ochre, chrome yellow, and lampblack. 

Smok .— ] Ultramarine blue, yellow 
ochre, lampblack, and white-lead 

Lead Colour. —About 2 parts of 
white paint with 1 part black. 

Safe.— 1 White-lead, raw umber, blue, 
and lampblack. 

Brom Stone.— White-lead, orange 
chrome, Tuscan red, and lampblack. 

Light Ode. — White-lead, French 
ochre, and Venetian red. 

Cerulean Blue .— White lead and ul- 
tramarine blue. 

Lake Blue— White-lead and Prus- 
sian blue. 

Electric Blue.— White-lead, ultra- 
marine blue, and a little raw sienna. 

Azure. - White-lead and Prussian 
blue. 

PeacockBluef— White-lead, Prussian 
blue, chrome green; or white-lead, 
cobalt blue, and Chinese blue. 

Fresco Painting.— The prepara- 
tion of a wall for fresco painting is a 
matter of time, and should be executed 
with much carefulness, for on the 
goodness of tins portion of the work 
depends in a great measure the dura- 
bility of the painting. If the wall is 
already covered with plaster or laths, 
it should be cleared, the bricks tho- 
roughly scraped, and afterwards well 
#hipped. See that the bricks are m 
good oondition and perfectly dry, and 
then proceed to lay on the first coat, 
consisting of river sand and the best 
old lime, mixed to about the usual 
thicknesB, This should be laid on so 
as to leave a level but rough surface. 
At some places on the Continent small 
flint pebbles are mixed with this com- 
position to give the requisite roughness. 
Thu ground-work shwdd be allowed to 
®y thoroughly ; indeed, unless the 
lime is old, it will be some consider- 
able time before it will be safe to put 
ni/l^Sr? 00 * P^ting-surfice, 


The lime is mixed in troughs to the 
consistence of milk, and is then passed 
through hair sieves into jars, where it 
is allowed to settle, and the water is 
poured off. It is then ready to be 
mixed with the sand (fine quartz sand, 
well sifted, is the best) in the propor- 
tion of one part lime to two parts sand. 
The implements used to float on the 
last coat are made of wood or glass, 
but trowels of iron may be used if free 
from rust, and care is taken not to 
press the iron too forcibly on the in- 
tonaco. When the lime and sand 
second coating is ready, the first rough 
coat must be wetted thoroughly, Mid 
the mtonaco floated on in two coats, 
the last with rather more sand than 
the first. The thickness of the two 
should be about T \ inch. After these 
are spread, go over the whole with a 
roll of wet linen, which will remove 
the marks of the trowel, and prevent 
the surface being too smooth. "While 
the ground is bang prepared, a cartoon 
or drawing on paper is made of the 
subject, executed with a correct out- 
line and with the wished-for effect 
properly shown. When the finished 
cartoon is made the same size as the 
painting, it is usually executed in 
black and white with ink or crayonB, 
but it is also necessary to have a Btudy 
of the subject in colours, and this is 
generally done on a small scale. The 
pigments used are mostly minerals, 
and are ground and applied with pure 
water. With the surface of the wall 
still wet but firm and Bmooth, the 
tracing is laid over the portion pre- 
pared, and the lines of the cartoon 
are slightly indented on the plaster 
with a blunt point ; or the lines have 
small boles in them pierced at certain 
intervale, and the design thus pricked 
out is laid upon the surface and dusted 
with a pounce-bag containing fine dry 
powder, and thus the outline is re- 
peated os the ground by the dots of 
powder which have passed through the 
minute holes. When the mtonaoohas 
become firm enough to just bear the 
pressure of the finger, the first washes 
of oolourmiybe put on. If thepeinte 
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iog is intended to be large, only suffi- 
cient plaster is pt on to serve for the 
part which can be aooompliahed in the 
time at the disposal of the painter, 
usually enough only for a day's work, 
and this portion should end at the 
edges of some bold outline, as flowing 
drapery, a pillar, and so on. A diffi- 
culty in fresco painting is that the 
colours become much lighter after the 
plaster dries, and for this allowance 
must be made ; however by practice 
the painter may overcome this diffi- 
culty, and can test the difference 
between the colour as wet and aa dry 
by putting a touch upon a piece of 
umber, which instantly dries the colour 
and shows it aa it will be when the 
intonaco has dried. 

Iron Paint.— -The ‘Photograph- 
isches Wochenhlatt’ mentions that 
Spangenberger has a paint composer} of 
pulverised iron and linseed-oil varnish. 
It is intended for painting damp walls, 
kettles, outer walls, or any place or 
vessel exposed to the action of the 
open air and weather. Should the 
article be exposed to frequent changes 
of temperature, linseed -oil varnish and 
amber varnish should be mixed with 
the paint intended for the first 2 coats, 
without the addition of any artificial 
drying medium. The first coat should 
be applied rather thin, the second a 
little thicker, and the last in a rather 
fluid state, It is not necessary to free 
iron from rust, grease, Ac., by means 
of acid before applying the paint, as » 
superficial cleaning is sufficient. The 
paint is equally adapted as a weather- 
proof Rating for iron, wood, and 
stone. 

HUeallaneons Paint a.—GbM 
Pawt— Hk a quantity of gold kef, a 
little honey, soiar candy, gum arable, 
and water, to ue consistence of idly. 

Another IfirtW.— • Have gold (or 
fcroote) powder and firat write out the 
letters £r deriga in gold rise, When 
the ri* ha dried to a sticky degree, 
called “teckr,” dust the gold on with 
a soft aside crush, boldine a shed of 
writing pap» beneath, if it is parpen- 


Using Gold Leaf Write out the 
letters or design in gold me, and, 
when “tacky,” apply the gold leaf 
with a gilders tip. Press down with 
cotton wool. Do not clean off super- 
fluous gold until dry. 

Gold Lettering on Qian. —Write out 
the lettering or design with a thin coat 
of isinglass me and proceed as with 
the last recipe. 

Imitation Go Id and Bronze Paints, 
—Bronze powders, either gold colour 
or any of the others obtainable, are 
used with this. Dissolve 1 part of 
gum arabic in 4 parts of pure soft 
water. When dissolved, add 1 part of 
soluble potash water glass (silicate of 
potash). The bronze powder is added 
to this in suitable quantity. 

Another Method, — Dissolve gum 
arabio in pure soft water to a thick 
consistence. To each quart of this 
add 1$ o*. of powdered borax. Stir 
until the whole is a thick jelly, then 
dilute with warm water as required. 
The powder can be added at once, or 
the fluid and powder can be kept in 
separate bottles. 

Painting on Glas*.-<S« dw 
Trahspaeksi pAnrre tor Glabs).- 
The different compounds for painting 
glass are glasses of easy fusion, chiefly 
coloured with ground metallic oxidea, 
laid on the glass with sprits of tur- 
pentine, In the production and modi- 
□cation of glass colours, much depends 
on the different preparations of the 
metals, on the small proportion of the 
metallic oxides employed in proportion 
to the vitreous mass, on the degree of 
fire and time of Its continuance, and 
on the purity of each ingredient in* 
tended for vitreous mixtures ; 
then difficulties arise which a skilful 
operator cannot always remove, and 
which often frustrate his intention. 

Hiving made choke of the sub* 
jeot to be painted, correctly dww the 
sum on a paper exactly w lfl ‘ 
tended to b* oa the {tae, then i** 
the di&nnt pirn* of ghee In order on 
the drwing, and tnei the outline* 
tbenfrom on to the ghee; wto 
toadag ie quite 47, tfce|rottnd»W 
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may be washed in, together with the 
dark and prominent shades, and the 
stains required. The stains are laid 
on in various thicknesses, according 
to the depth of colour required, and 
when they are dry the glass is ready 
to be burned in a muffle or kiln con- 
structed for the purpose. The panes 
of glass are laid on sheets of iron, or 
earthenware bats, the size of the glass, 
previously spread over with dried 
ground flint to prevent the surface of 
the glass from being defaced. After 
the first burning, the stain is washed 
off with warm water, which will bring 
to view every part of the subject, in 
fact, every shade according to the 
thickness of colour applied ; to heighten 
the colour, paint on each side of the 
glass, and burn it a second time. The 
glass will require four to six firings, 
the exact number of firings depending 
on the subject, the degree of perfec- 
tion required, and the manner of exe- 
cution ; but after each burning, the 
pieces of glass will want less labour, 
some of the colours and stains being 


and few require the utmost quantity. 
The proper degree of heat to which 
the glass must be exposed in the 
Muffle is ascertained by taking out at 
different intervals small paces of glass, 
arranged for the purpose, on which are 
laid similar colours to those being 
fired. After the glass is burned, it 
requires great precaution in cooling, 
for if suddenly cooled it is apt to fly, 
consequently all sudden changes of 
temperature should be avoided, 

Kkd, Orame, Aim Yellow Stains. 
—12 pArts oalcmed green vitriol, 1 
oxide of silver. The vitriol must be 
calcined to a reddish oolour, and re- 
peatedly washed with boiling water 
until it is completely freed from acid, 
*hieh will be knows by the water 
king insipid toth* taste ; then trite- 
the silver and vitriol together in 

* ‘ h 'P®* of t* far m Viriotu 


but to procure a deep red, the colour 
must be laid upon both sides of the 
glass. 

White Enamel. -3 parte calcined 
borax, 2 flint, 1 oxide of tin, 1 Cornish 
stone, The basis of this enamel, which 
is in general opaque, may also be em- 
ployed in assimilating the opaque nat- 
ural stones. These ingredients must 
be well mixed up together, and fused 
in an air furnace in a crucible, the fire 
at first applied very gradually, and the 
whole repeatedly stirred with an iron 
rod . The mixture by this calcination , 
and by being kept for some time in 
fusion in an intense heat, acquires its 
fusibility and opacity. t 

Purple.— ( a) 20 parts prepared pur- 
ple, 2$ enamel flux (2), 1 white enamel 

(b) 20 parts prepared purple, 10 blue, 
5J enamel flux (2), 1 white enamel. 

Rusk Colour.— 20 parts prepared 
rose colour, 1 white enamel The pur- 
ples and rose colours for glass painting 
are nearly the same mixtures as those 
used for porcelain painting, with the 
addition of a small proportion of flux 
and white enamel. The latter gives 
firmness to the colour. In the course 
of working the rose colour, if a very 
small quantity of purple be added, the 
colour will be perceptibly benefited. 

Red.— 1 part terra de sienna, 3 
enamel flux (2), The term de sienna 
must be calcined over a slow fire until 
its oolour becomes of a dark red, after 
which it is washed several times in 
boiling water and ground with the flux 
for use. 

Transparent Oranoe.— 1 part ox- 
ide of silver, 10 enamel flux (2), 10 
enamel flux (3), 1 white enamel. 

Yellow,— 1 part yellow under glue, 
3 enamel flux (2), } white enamel. 

Dark Brown.— 1 part highly cal- 
cined copperas, ^ enamel flux (3), 
Bed Brown.— 1 part black, 1 red, 
1 samel flux (4), 

Light Brown.— 1 part easy cal- 
cined umber, 2} enamel flux (2). 

Green.— ( a) 5 parte ooroeliaa red, 
1 prepared purple. 

(6)2 parte blue, 1 yellow,. 

’ 8 parte flint glass, 8 reel- 
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lead, 1 potash, 1 blue call, } common 
salt. 

(6) 4 parts borax, 4J flint glass, 1 
flint, \ potash, j prepared purple, 1 
blue calx. 

In preparing these blues, let the 
m iterubi be calcined in an air furnace, 
and the whole mass kept in a state of 
fusion for some time, a fine blue glass 
enamel will be produced. The cobalt 
blue calx should be of the finest quality 
that possibly can be procured, and free 
from all impurities, 

BucK.--(fl) 1 part highly calcined 
umber, 2 calcined borax, 1 red-lead, 

1 blue call. 

(6) 1 part manganese, 1 black flux, 

The best Turkey umber should be 
procured for the first process, and cal- 
cined at the most intense heat that can 
be produced in an air furnace, after 
which pound and mix up with the 
other nuteria]*; then calcine the whole 
together in an air furnace. The de- 
gree of heat will be sufficient when the 
whole mass is in fusion. 

ISDtoo Blcr.— 1 part precipitate of 
gold, enxmti flux (4), $ white ena- 
mel. These ingredients are simply 
ground together for use. They pro- 
duce a beautiful colour on glass, of a 
fine purple hue. This very expensive 
colour is adapted principally for paint- 
ing the draperies of figures, and is verr 
susceptible of bring injured by a high 
degree of heat. 

Etch two axd dradotsoColoor.— 
<«)7 parts red-lead, 2 calcined borax, 1 

2 flint, 1 oxide of tin. 

(6) 8 parts red-lead, 6 flint glue, 3 
flint, | green oopperae. 

The materials of the last two pro- 
cesses must be finely mixed ami cal- 
cined in an air furnace, each process 
separately, after which take 2 parts of 
(a) and 8 parts of (&), mix them to- 
gether, and repeat the calcination 
again Ip an ate furnace ; that pound 
and grind this frit for use, but be par- 
ticular that it is ground very fine, for 
much depends on the particles bring 
minutely mixed previous to using. 
The composition is afterwards bid on 
the (bm with water, and a *©aS 


quantity of refined sugar dissolved in 
spring water is applied occasionally ; 
the solution of Bugar must be of tile 
consistence of thick oil ; should too 
large a quantity of the solution be 
added, and by that means condensate 
it too much, add a few drops of acet- 
ous acid to the menstruum; it will 
immediately regain a proper consist- 
ence, and not at all injure the colour. 
When the deadening is laid on the 
glass, the figures must be engraved or 
etched with a pointed instrument made 
of wood, bone, or ivory, suitable to 
the subject, and afterwards burnt in a 
kiln or muffle appropriated for the 
purpose. It fires at a leas tempera- 
ture than stained glass, although in 
some instances it will do in the same 
kiln. 

Tmraparerti PainU.— If in a posi- 
tion to coat the glass before putting 
in frame, excellent effects may be got 


with bleached shellac) tin ted with ani- 
line dye. The glass must be slightly 
warmed before applying the varnish, 
The strongest spirit of wine should be 
used for dissolving the shellac and the 
powdered (not liquid) aniline colours. 
Sufficient of the colour must be added 
to the varnish to give the require! 
tint ; 1 part of shellac to 8 of spirit ia 
a good proportion. Methylated spirit 
will do. The varniih should l* 
poured on and floated evenly over the 
gbaa (not painted on), Mid the super 
iuoui quantity returned to the buttle. 

* Winnow Paint. — Mix white-lead 
with boiled oU or varniih, end » w*J 
quantity of drieri (no turps, wM 1 
hardens for the time, being a volatile 
oD, and therefore objectionable in W 
cate) ; paint tiuiover the ati* thinly, 
and supple it If yw lavs not » 
proper brah, mike » krge pledget 0 
cotton wool or tow, cover it *>*" 
dm bit ot linen rag, eni <l ulctl ) 

ere gamttj reqnUte to petal pW*;- 
wdl)bntwtantt Hiiot<f 
ebeorbent oetoe, few *e *ff. * 

emwgr, l®®-**** 
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lead, diluted with linseed-oil, to rather Nothing has been said of the time 
a thin consistence, in order that the that each of the coat* will take to dry 
plaster may be well saturated ; and sufficiently to receive the next, as 
into this is put a small quantity of that depends much upon the state of 
Jithaige to ensure it* drying. In paint- the weather, the quantity of driers 
ing quick plaster, the oil in this coat employed, and the atmosphere kept 
is entirely absorbed, thus hardening it up in the apartment. It may be 
to the extent of about £ inch deep observed, however, that under any 
from the surface. When this is found circumstances the first coat ought to 
to be the case, the second coat should stand a few days before the applica- 
also be thin, that the plaster may be tion of the second ; the second a little 
thoroughly saturated ; and -it will be longer before the application of the 
found necessary after this to give other third; and the third, unless infour- 
tfiree coat*, making in all five. The coat work, should have Btill longer 
second coat will be found to be but time to harden. But the apt imme- 
partially absorbed, and it is therefore diately before the flatting or finishing 
requisite to make the third coat a good coat ought not to stand above two 
deal thicker, and to introduce into it days, a* much of the beauty and 
a little spirits of turpentine, and such solidity of the work will depend on 
of the colouring pigments already enu- the latter dying into and uniting with 
merated, as may bring it somewhat the former, 
uear to the tint in which the apart- Sign- Boards. — Sign or pattern 
meat is to be finished. The fourth board* ought to be chosen of old 
coat should be as thick as it can be well-seasoned wood ; oak or mahogany 
well UBed, and should be diluted with is much the best, but many are 
equal part* of oil and spirit* of tur- made of pine, which ought to be 
pentine. The colour of it ought to be sound, straight, close-grained, well 
several shades darker than that which dried, and made with pieces let in 
is intended for the finishing coat, and across the back, to prevent warping, 
the drying ingredient sugar of lead Thus prepared, brush the board over 
instead of litharge. These coats ought back and front with equal quantities of 
all to be laid on with much care, both raw linseed-oil, japanner* gold sire, and 
a* to smoothness and equality, and turpentine, towhich add a little ground 
each lightly rubbed with sand paper white-lead, driving or rubbing out the 
before the application of the next, i colour well. For the second coat, take 
The finishing or flatting coat, a* it is equal quantities of white-lead, corn- 
termed, from its drying without any j mon spruce ochre, and whiting, all 
gloss, is next applied. It ought, like well dried, and ground fine and stiff, 
others, to be composed of pure white- separately with raw oil ; mix the whole 
W, ground as already described, and | together ; add sufficient of gold bu» 
diluted entirely with -spirit* of tur- to cause it to dry quickly, firm, and 
pentine ; and it should appear, when hard ; dilute with turpentine to a 
mixed, a few shades lighter than the proper oonsistence, and apply two or 
Pattern chosen for the wall, as it three coat* of the above colour. When 
darkens in the drying. The drying dry and hard, rub it smooth with either 
ingredient should be a small portion of sand-paper or pumice and water ; then 
japanners’ gold rite. This coat must grind equal portion* of spruce ochre, 
be applied with gnat care and dee- whiting, bath-brick, and white-lead, 
P*tch, as the spirits of turpentine with two parte oil and one part tur- 
evaporats very rapidly, and if touched pmtiae, adding a little gold site, 
v k i *»*r that takes place, diluted with turpentine, and apply 
which is in little aw than a minute one, two, or three coats, if necessary, 
IwfcHbfegoay taking care to rub down and wash off 
he left on the surface, the panel after each coat, repeating 
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robbing and colouring until the panel 


is as smooth and level as plate glass ; 
it is then fit to receive the required 
last coat, to write, marble, paint, or 
grain upon. The finishing application, 
whether it be a plain ground, land- 
scape, figure, or letters, ought to stand 
until thoroughly dry and hard ; it 
should finally be varnished twice over 
with best body copal or amber varnish, 
as the delicacy of the painting will 
admit. 

Tneatrical Greaw Paints.— 

Grease-paints require to have the 
properties of being non-in jurious to 
the skin* and being moderately easy 
of removal, bard is the usual base, 
or cocoanut-fat, with either of which 
is mixed half as much white wax or 
petroleum wax. The stick, as used, 
is about 4 in. by } in. Zinc-white and 
vermilion, in varying proportions, are 
used for flesh-tints, the quantity being 
about half a thimbleful for each stick. 
The colour is worked into the grease 
by a palette-knife or by a machine. 
Burnt umber is used for brown tints, 
carmine few deep red, madder-lake for 
rose, zinc-white for pure white, yellow 
ochre and zinc-white for yellow. Per* 
fume is added when required, a littlo 
oil of peppermint, ess. bouquet, or al- 
mond oil. 

Transparent Paints for Glass, 
etc. — Shellac varnish, made with 
bleached shellac, can be tinted with 
any of the various aniline dyes. The 
glass should be warmed first, if pomible, 
and the powdered dyes used. If 
required to coat the whole o£ the glass, 
pour the coloured varnish on and then 
drain it off at a corner. This gives 
better results than a brush. 

Another method is to mix ordinary 
turpentine 1 part, with Venice tur- 
pentine 2 parts, and well rub into tins 
Prussian blue, crimson lake, or Indian 
yellow (or any admixture of these). 

Transparent Fainting on 
Linaiu-afl* colours used in trans- 
parent painting are mixed with megilp 
as a vehicle, wept is the case of very 
fight cofcxft*, when terpentine and 
cojwlvarttt twii tfcpM. The ma- 


terial upon which transparencies are 
executed is fine muslin; and this, 
before being worked upon, should be 
strained in a straining frame, and sized 
with either gilders' size, isinglea sue, 
or line colourless gelatine dissolved and 
properly diluted. After the first coat 
of size is dry, the muslin will slacken 
and hang loosely on the frame. It 
should be stretched ; another coat of 
size applied; and, when dry, the 
muslin again extended. A small piece 
of muslin should at the same time be 
prepared as a trial piece, Btrained in 
the same way as the larger piece, and 
when dry it can be used to determine 
whether the muslin is sufficiently 
sized, or whether the colours are in 
working condition. The design having 
been prepared, it may be traced, copied, 
pounced or stencilled upon the pre- 
pared muslin, care being taken that 
the outline from which the tracing is 
made, consist* of strong and derided 
lines, that stencil plates are made of 
oiled paper, and that powdered charcoal 
is used in preference to any other 
powder for pouncing. The instructipns 
for oil painting will apply equally to 
painting transparencies, except that 
for very fine tints sponge can be uad 
with great advantage to rub in broad 
flat tints, however delicate. Fine 
effects may be produced by the use of 
two transparencies, arranged one be- 
hind the other, On the front surface 
is painted all that is required to he 
Been in the clearest relief, the pointing 
on the surface behind being modified 
in its effect by being seen through the 
front surface. 

Transparent Painting on 
Paper. -The same water colours m 
those of landscape painting are used for 
transparencies, aid the processes are 
also toe same; only it is requisite lobe 
very attentive in washing m the tints 
with the utmost possible correctness, 
both with respect to form and to the 
power of oolour, as the surface of the 
paper most be preserved dear in ev ery 
part, and this demea italways mure 
or )m injured by wishing out <* ***; 
it* 
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Kand-Wove dmwing paper that cab be 
procured, carefully elected, and free 
from unevenne* or inequality of tex- 
ture. When the paper has been selected 
according to the size of the proposed 
subject, it should be laid on a drawing 
board aad fastened there, with apiece 
of thick paper beneath, in order that 
the tints may be distinctly seen during 
the painting. After having completed 
the subject so for as relates to the 
'rent, it may be cut off, leaving a 
margin \ in. in breadth, for the pur- 
pose of gluing it down in the following 
manner. Take a sheet of Bristol- 
board, or if the subject is larger, a 
thicker material, for the purpose of 
preserving the surface of the whole 
even and flat. From the centre of 
this board let a piece be cut out cor- 
responding with the size of the paint- 
ing, which must be placed on a drawing 
board, with its face downwards. Let 
it then be covered for a few minutes 
with a damp cloth, to cause it to expand 


little ; and in the meanwhile cover, 
with thick gum or glue, the edge* of 
the aperture in the board, to corre- 
spond with the width of the margin cut 
off with the painting. The damp cloth 
may now be removed, and the painting 
turned with its faoe upwards, placing 
the board upon it accurately, in such 
a manner that the margin may adhere 
securely to the gum or glue in every 
part. The whole may then be laid or 
a flat surface to dry. In this way the 
Bristol-board will form a frame of such 
^dth as may be adapted to the paint- 
ing, and this frame may be afterward* 
ornamented according to the taste 01 
foney of the student. It may be ob 
sen ed that the brilliance of a trans 
Parent painting will be increased bj 
die opacity of the border by which i! 
“ sad its width ahoulc 

% «• F*intwg mart notin owl 
waiUonB at the bade as may be re 
3 UUn i to bring It up to the full fomin 
effect intaadedL Ferthispurpoee 
poritioo w^ 
m alined rittdfer tffio wrtiftt* Mil 


and immediately ih front of a steady 
light. When the painting has been 
placed in this position, it will imme- 
diately be perceived, that however 
strongly it may have been previously 
tinted or touched in the front, a strong 
light will cause it to appear compara- 
tively feeble. But as the original in- 
tention of the workmen will still be 
impressed on his mind, this weakness 
in the effect, which only becomes ap- 
parentby transmitted light, will suggest 
the addition of tints to produce the 
intended power. Where more is re- 
quired, it must be cautiously applied 
at the back of the painting, taking all 
possible care to preserve the colours 
clear, and not to injure or ruffle the 
texture of the paper, repeating the 
tints till the due power is obtained. 
When considerable power is required, 
such colours of Indian red, Cologne 
earth, or vermilion, must be selected 
as haring a semi-opaque body ; but care 
must be taken not to lay them on 
so thickly as to produce blackness. 
When richness is required, lake, Prus- 
sian blue, and gamboge, which are 
perfectly transparent, are well adapted 
to communicate not only richness but 
delicacy and power to finish. When, 
by carefully employing the means just 
pointed out, all possible harmony and 
effect have been imparted to the pant- 
ing, it uuy be rendered partially or 
wholly luminous, by judiciously ap- 
plying mastic spirit varnish. With a 
camel-hair pencil moderately charged 
with this varnish, let such parts as are 
in the highest lights be carefully 
touched, as well as the major part of 
the sky, and the principal objects of 


the piece, together with whatever part 
may require it, in accordance with the 
character of the scene. If the whole 
of the subject is covered, it will be 
requisite to spread the varnish with a 
flat camel-hair hmh, passing it quickly 
from side to ride, and from top to 
bottom, 10 that the varnish may be 


dry, by mixing • little ox-gall in the 
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water used for the colours, additional priming coat, it is usual in good work 
beauty of tint, as well as harmony, to Btop all cracks, nail-holes, and other 
may be imparted to such parte as defects with putty ; but in the com - 
appear crude or harsh, moner class of paintings, the ooata are 

Woodwork Painting.— One of laid on quickly; the preceding coat 
the attendant drawbacks of houses has hardly time to dry before the next 
that are newly built, or hare been is put on, and all the defects of wood, 
hastily finished for letting, is the in- bad seasoning, exudation of pen, etc., 
ferior painting of the woodwork, and quickly begin to show themselves 
its speedy destruction. The wood is through and disfigure the work, A 
not thoroughly dry, and the conae- good paint ought to possess body 
quence is the preparatory coat does not power of covering up, of flowing evenly 
adhere ; the pores being full of damp* from the brush, and become hard, 
ness, it is impossible for the oil to sink Though zinc-white has less body than 
into them, especially as oil and water white-lead, it is more durable, and 
are immis cible. Another equally in- will stand sulphur acids without black - 
jurious condition is the gum-resin ening. Some colours stand better than 
which exudes from the knots of new others ; the ochres, Indian and Vene- 
pine and other timber. Painted over tian rods, burnt and raw umber are 
before it has time to come to the sur- reliable, and may be used without 
face, the coat is destroyed by the j scruple. It is also worthy of notice 
action of the gum. Now, these evils that salt air acts injuriously on white- 
have to be endured so long as the wood I lead, and anc-wiiite is therefore pre- 
has no time to get seasoned. The ferable in situations exposed to the 
painter follows the carpenter without seo-air. (‘Eng. Mech.'j 
any interval of time, and before the Painting Zinc.— The difficulty 
action of the weather can bring out the of making oil colours adhere to zinc is 
moisture and resinous substances. A well known. Some time since, Prof. 


coating of shellac is usually given to Bdttger published a process which con- 
the knots, though this is often so thin sists in applying with a hard brush * 
as to be worthless. Crude petroleum, mordant composed of 1 part copper 
as a preservative coat, is found to be an chloride, 1 copper nitrate, 1 sal-amino- 
admiraWe preparation for the painting, niac, and water, to which is added 
The petroleum is thin, and penetrates afterwards 1 hydrochloric acid. The 
the wood, filling up the pores, and zinc immediately becomes intensely 
giving a good ground lor the coats of black, which changes in drying (12 to 
paint According to one American 24 hours) to a dirty whitish grey, w 
authority, the preparation is of great which oil colours may be laid, and to 
value. The priming coat should be which they will adhere firmly, a Q( l 
thin and well rubbed in, and it is better withstand both heat and damp, 
to use a darker colour than white-lead Artistic Painting in Oil 
as a base. White-lead forms a dense curt.— The implements and materials 
covering to the surface, though it has necessary for artistic oil painting are 
its disadvantages. When petroleum oil, varnish, colours, brushes, palette, 
1 ms formed the first coat, two other palette knife, easel, rest stick, canvas, 
coats will suffice, one being the priming and a little chalk or crayon 
coat, and ft third coat may be given PaUtta,— Palette* are made of m* 
after the work has stood for ft season, bogany, and of satin and other !#■ 
It is ft very desirable plan to leave the coloured woods also ; those raw* 01 
painting, or rather finishing coats, for the latter are preferable, because the 
a tune, so that any imperfection* in colour* and mixed tints are best ^ 
the wood or work may be discovered ; upon them. They should be light i 
it also allows time for any clang* of weight, and thin, ? 

colour tfait mfty be made. After the to mt weH-Uiancftd on the tbitf* 
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Palettes are made of oval and oblong 
shapes ; the latter form is more gene* 
rally useful and convenient, as afford- 
ing a greater space for the working of 
tints, as well as for their advantageous 
arrangement. Wooden palettes should 
be prepared for use by rubbing into 
them as much raw linseed -oil as they 
can be made to imbibe. If this dress- 
ing with oil be thoroughly effected, 
and the palette be then suffered to 
dry till it becomes hard, the wood will 
subsequently not be Btained by the 
absorption of colour. A palette thus 
prepared is easily cleaned, and presents 
a hard and polished surface, exceed- 
ingly agreeable for the preparation of 
tints. It is important to keep the 
palette free from indentations and 
scratches, and on no account to neglec » 
cleaning it; the colour never being 
allowed to harden upon the wood. 

iW.— ' The easel is a frame which 
supports the painting during its priw 
gress. Easels are of various forms ; 
but the moat convenient is undoubtedly 
the rack -easel, which allows the painter 
to raise or lower his work with speed 
and convenience, as occasion may re- 
quire. The commoner and cheaper 
kinds are supplied with pegs for this 
adjustment of the height of the work. 
It is desirable that the easel should 
stand firmly, and not be liable, as is 
too often the case, to 1» overset by 
any slight cause. 

M or MaU SKdt.-ThU is used to 
rat or guide the right hand or arm 

, n particular *teadim» is required, 
^ is the case in the painting of 
objects and minute debus. It is 
“““fy fcfiMd Of out or of lu» 
» j»d, md it ihould be light, yet fine. 

SU* b "». *Wh the upper 

S Lr b " h “ Mnni 

I&ttaEU 

ttSSHr-.tr.o* 


qualit; 

are 


sable, badger, fitch, and goat-hair. Of 
tbesse, the most useful are the hog- 
hair, sable, and badger brushes. The 
black fitch and white goat-hair are but 
seldom used, as the sable and hog tool 
will effect all that can be done by the 
former. Nothing can be superior to a 
well-made, fine, white bristle tool, in 
larger work ; or to a good red sable 
for details. 

Hog-kair JWi.—' These brushes are 
made both round and flat. Flat hog- 
hair are generally more useful than 
round ones; they are preferred, as 
assisted in giving a squareness and 
crispness of touch. They should be 
strongly and neatly made; and in 
selecting them be sure that the hair 
has not been cut at the point*, for this 
is sometimes done with inferior brushes ; 
but such brushes have an unpleasant 
and coarse touch, laying on the colour 
in a scratchy manner. It will be found 
to be a good teat, if they be made of a 
very fine silky-looking hair, and be 
very soft to the touch. They should 
however be firm, yet elastic j springing 
back to their form after being pressed 
laterally upon the hand. Lastly, the 
shape should he flat and wedgelike, 
without straggling or diverging hairs. 
Let the handle be of cedar, and 

C shed ; the cedar » pleasant and 
t to hold, and being polished is 
easily cleaned. The old white pine 
handles, sooner becoming ingrained 
with colour, are both dirty and dis- 
agreeable to work with. 

SaUc NnuAei.— The observations 
regarding hog-hair tools will apply to 
the sable tools ; but these latter should 
have the additional property of coming 
to a fine, yet firm point Becarefulin 
choosing sable brushes, the hair of 
which is of a pale yellowish cast ; and 
see that the brush is firm, and that it 
springs well to its point, The round 
sable tool is as serviceable as the flat 
one, and is used b working the finish- 
ing parte of apainting. Round bushes 
b quills, known by the name of sable 
pencils, are ak> applicable tothe Mme 
purpose, Pencils that bag or swell 
when the hair is inserted in the quill, 
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or the hair* of which diverge and form 
• several points, are worthless. 

Badger tool* are of various sizes ; and 
the hair, instead of coming to a close 
end or point, as in other brushes, 
diverges or spreads out, after the 
manner of a dusting brush. When 
good, the hair is long, light, and pliant, 
of a reddish brown or blade, with (dean 
white ends. The chief use of the bad- 
ger tool is to soften or sweeten broad 
tints, such as sides, water, distances, 
and the like ; it is a very valuable as- 
■aistant to the young painter; but must 
he used with caution, because its in- 
judicious use froquen tly destroys forms, 
and produces wooliinew. If the badger 
tools be much employed on a large sur- 
face of colour, the points of the hair 
frequently become so loaded with 
colour, that it is necessary to clean 
often. This is best done by pinching 
up the bush rather tightly at the ends, 
and wiping it on a clean rag. The 
brush is thus kept frefe from colour 
during the progress of the work, wliich 
might otherwise be sullied and deterio- 
rated in the purity of its tones. The 
badger brush is also useful to the land- 
scape painter, for carrying minute 
points of colour into those wet parts 
of the work which require to be light- 
ened, enriched, or varied. 

Qeaninf/ Bnuht*. — All brushes, 
after being used, should be carefully 
cleaned. This is best effected by im- 
mersing the hair of the brushes in a 
little raw linseed-oil ; the oil should 
afterwards be washed out with soap 
and warm water, till the 'froth which 
is made by rubbing the brushes on the 
palm of the hand is perfectly colour* 
less. The brushes should next be 
rinsed in dew water, and the water 
pressed out by a clean towel. The 
hair should thin be laid straight and 
smooth, and each brush restored to 
improper stems, by passing it between 
the, finger and thumb, before it n left 
to dry*- ’ Cirutatid be taken not to 
break ti*Wr by too violent rubbing, 
as that ynadd riniW the brushes ore- 
tew-Maorpamteriwe turpentine 
isataad theoteirfnjof 


brushes ; it effect* the object more 
quickly, but the only use of turpentine 
that should be permitted, is to rinse 
the brushes in it slightly, when it is 
required to clean them quickly ; on no 
account should they be permitted to 
remain soaking in the turpentine, as 
this practice is certain to injure the 
brushes, rendering the hair harsh and 
intractable, and frequently dissolving 
the cement by which the hair is held 
in the socket of the handle. 

(Was. —This is the general mate- 
rial used for painting, ft is kept pre- 
pared in rolls of various widths, and is 
sold also b trained on frames of any re- 
quired size. The. ground or prepara- 
tion of the canvas should be thin, yet 
completely covering the threads of 
the fabric ; and it should be free from 
projecting lines and knot*. 

Take suitable new canvas, stretch it 
well upon a stretching frame, wet it 
well with clean water, and afterwards 
dry it thoroughly ; then stretch it a 
second time. Grind equal quantities 
of white-lead and whiting, well dried, 
with 5 parts of raw oil, and add 1 part 
boiled oil ; prime the cloth over on the 
face with a brush, palette knife, or 
trowel ; the last is preferable to those 
who can use it. After the canvas has 
had sufficient time to dry, scrape off 
from the back any superabundant 
colour which may have passed through 
it ; then repeat a second coat on the 
face, leaving it a* smooth a* possible. 
When hard and dry, rub it smooth 
with a piece of light pumice and water, 
eoastocutofforlayaUthfi knots in 
the canvas ; then grind 2 part* white- 
leod, 2 part* whiting, and 1 pert burnt 
ochre, with a small quantity of pumice, 
all well ground separately rather stiff 
In raw o5 ; afterward* tmx the whole, 
adding a little gold tils, dilute with 
half raw oil and half turpentine, m* 
apply a third, fourth, or fifth coat; 
repeat rubbing down with pumice and 
water until smooth enough for pawb 

“fflLwn g Pimrh a extremely 
nrvioable mttnl for (be )«'« 
vtU. It tinadirf taring^' 
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covered with two or three coat* of oil 
colour, so as to furnish a ground ami- 
tor to that of prepared canvas. It is 
cheap and portable, and serves very 
well for eariy attempts and for pre- 
paratory sketches; for. trying the 
effects of any work previous to its 
commencement, as well as during its 
progress. The paper has this advan- 
tage, that, if the sketch is required to 
be preserved, it can readily be pasted 
or glued upon the canvas, and then 
mounted on a deal frame, when it will 
present the appearance of Btrained 


canvas. 

Grounds .— Much diversity of opinion 
has existed respecting the colour of the 
surface of the prepared canvas. It is 
a subject of considerable importance, 
•for it is impoasible to paint a richly 
coloured picture, with life and warmth, 
upon a dull unsuitable ground. A 
landscape, if carefully handled, can be 
brought on and finished in a more 
brilliant manner on a white ground 
than on any other. It lias, however, 
been objected to a purely white ground, 
that it is liable to impart a cold chalky 
effect ; but it must be remembered 
that what is at first white in oil, be- 
comes in a short time of a yellowish 
hue, and its coldness of tone is therebj 
lowered. The white, Or pale cream- 
coloured, and pale warm drab-coloured 
grounds, seem to surpass all others. 
The reason is that they throw a light 
and consequently a transparency, 
through the work ; and as all colour* 
! n Panting have a tendency to sink 
mk> the ground on which they are laid, 
™ to become darker, this tendency 
be counteracted only by bavins 
grounds of considerable lightness anc 
tommy. 

Cold grey erouuda haw» beeu u«©d is 

andacape painting j but they impr J 


~ much to 1: 

'oided. Some artists have paints 
^grounds of a duO red or fiaSw 
poured tint, and much richness ma 
by mob; but after a tin 
Wv 0Ur# of WPfftfo that ma 
been thinly pi&1»drink into to 


is heavy and disagreeable. Upon the 
whole, a white ground \s to be preferred, 
as soon as the learner has acquired 
some experience of the subsequent 
effect of his colours ; but as the inex- 
perienced find much difficulty in pre- 
venting the coldness and poverty of 
expression which it is likely to cause 
under their hands, it will be advisable 
for the beginner to take the usual light 
stone drab that is generally given to 
canvas ; for it furnishes him with a 
middle tint or tone to start from, 
which, when visible in Bhadows and 
middle tints, has not the raw chalki- 
ness shown under similarcircumetances 
on an unskilfully or imperfectly covered 
white ground. 

YehicUf are used to temper and thin 
the colours, for the purpose of bringing 
them to a proper working state, All 
oils or varnishes act more or less to the 
eventual prejudice of the colour with 
which they are combined for applica- 
tion. What is desired in oil painting 
is a vehicle which, while it has an 
agreeable working quality, shall neither 
change nor be degraded by time, nor 
interfere with the purity of the tints 
as they appear at the moment they 
are first laid on— a vehicle, that shall 
neither perish nor crack as it becomes 
old. 

Oth,— Linseed, poppy, and nut oils 
are the fixed oils used as vehicles; tur- 
pentine and occasioi ally spike-lavender 
are the essential oils so used. Of the 
fixed oils, linseed is in moat common 
use. It should he of a pale amber 
colour, transparent, and limpid ; and, 
when used in moderately warm weather 
it should dry in a day. The most 
valuable qualities of linseed-oil, as a 
vehicle, oonaist in its great strength 
and flexibility. It is by far the 
stroigeat oil, and the one which dries 
best and firmest under proper manage- 
ment The next in importance is 
poppy oil. It is inferior in strength, 
tenacity, and drying, to linseed-oil ; 
but it has the reputation of keeping 
its odour bettor than linseed-oil ; and 
it is on this account generally employed 
ingrinding white, and most of thi fight 
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pigments. Nut oil is more uncertain 
mite qualities than either linseed or 
poppy oil ; and is frequently extremely 
long in drying. Poppy od, however, 
supplies its place so well, that it is not 
commonly required. Oils are all more 
or less influenced in their drying by 
the colours with which they are com* 
bined; some of which greatly ac- 
celerate, while others retard it. With 
certain colours some oils will scarcely 
dry at all, unless means are employed 
to cause them to do so. 

Japanncrt 1 Gold Size is sometimes 
employed aa a powerful means of drying 
dan and transparent colours, whichare 
in general comparatively bad driers. 

Myilpi .— The vehicles known by 
this name are in great favour with 
artiste. They possess a gelatinous 
texture, which enables them, while 
flowing freely from the pencil, to 

keep their place inpaintingand glazing. 1 

The megilp generally in use is formed 
by mixing together equal parte of 
strong mastic varnish Mid drying oil. 
After remaining undisturbed for a few 
minutes, it assumes a gelatinous tex- 
ture, resembling a thin, transparent, 
amber-coloured jelly. Megilp varies 
in colour, as it is made with either a 
f»le or deep-coloured drying oil. The 
palest is made by using instead linseed- 
oil in which a small quantity of finely- 


taken, however, to force its drying by 
the addition of ground sugar of lead, 
when employed with alow-drying pig- 
ments. 

Glazing.— A glaze is a thin trans- 
parent film of colour, laid upon another 
colour to modify the tone, or toaid the 
effect of the latter ; the work thereby 
appearing distinctly through the super- 
imposed layer of glaze, from which it 
receives a characteristic hue. Glazing 
is effected by diluting proper trans- 
parent colours with megilp or other 
suitable vehicle. Thus diluted, these 
colours are laid upon portions of the 
work, either in broad flat tinto, or in 
touches partially and judiciously dis- 
tributed. The object of this procea 
ia to strengthen shadows, and to give 
warmth or coldness to their hue : to 
subdue lights that are unduly obtru- 
sive, or to give additional colour and 
tone to those that are deficient in force 
and richness. Should it be necessary 
to lighten the tone of any part of the 
picture, this cannot be done by merely 
glazing ; the first tints must first be 
. concealed with brighter colours, of suf- 
ficient body for that purpose, and the 
i glaze may then be applied. The glaze 
i should usually be darker than the 
) ground colour upon which it is to be 
. laid ; and as a role, it may be observed 
- that the first painting of the picture 
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used in excess, they will deteriorate 
the picture, by destroying its trans- 
parency. Should a glazing produce a 
result different from what was in- 
tended, the glare may easily be re- 
moved by a rag, or, if the spot be 
small, by the finger, provided the re- 
moval be effected immediately, that is, 
before the glare has had time to fasten 
itself upon, or to soften, the colour on 
which it is laid, and in no case must 


over which it is laid have become per- 
fectly dry Mid firm. 

Impasting,— In oil painting, the 
shadows or dark portions of the pic- 
ture are paintea thinly, while the 
lights are laid on or impasted with a 
full pencil and a stiff colour. In the 
lights of the foreground, and of parts 
not intended to be remote, or to retire, 
the impasting should be bold and free; 
while in the more brilliant lights, it 
cannot well be too solid. There is, 
however, a reasonable limit to the 
practice ; since actual protuberance or 
prominence of the paint itself will, in 
certain lights, produce a false shadow, 
and therefore a bad and false effect 
This will be understood, from observ- 
ing that the loading of thick masses of 
colour upon the picture, so as to make 
them project considerably from the 
surface, is done with the view of their 
being strongly illuminated by light 
actually incident upon the picture, and 
of thus mechanically aiding in the pro- 
duction of roundnees and relief, or in 
giving a sparkling effect to polished 
objects or glittering points. But this 
artifice must be had recourse to spar- 
ingly and cautiously, else it defeats its 
own object, and produces a coarse and 
vulgar air and effect. The palette 
knife has always been a favourite in- 
strument of this impasting, or laying 
on of colour, capable as ilia of produc- 
1! ?g an agreeable brightness on, and of 
&l vin S » appropriate flatness to, the 
Pigment. A<fle»aodappropriatetint, 

rl^? rs?*' oh « i p ro < i 'w- » ro- 

Pisjgly WUtetttd darning aSect. 


process to that of glaring, is done by 
going lightly over the work with an 
opaque tint, generally produced by an 
admixture of white. For this purpose 
a hog-hair brush is employed, charged 
with colour but sparingly ; and with 
it the tints are drawn very thinly, and 
somewhat loosely, over the previous 
painting, which should, as in the case 
of glazing, be dry and firm. Scum- 
bling is used to modify certain effects, 
by rendering the portion to which it 
is applied cooler, greyer, and in fact 
legs defined than it was before, and to 
give air and distance to objects that 
seemed too near. It is thus of service 
both in correcting a tendency to mud- 
dine8a or dirtiness of colour, and to 
what may be called hardness or over- 
distinctness of detail, and in weakening 
the force of colours that are too power- 
ful by softening and uniting such tints 
as may be too violently contrasted. 

It is desirable to avoid, as far as pos- 
sible, tumbling over shadows, as an 
inexperienced Kami might thus destroy 
their transparency. 

lining Old Paintings —(a) Take a 
piece of unbleached calico, strain upon 
a frame, and sire it with weak sire. 
When dry take \ oz. spirits of turpen- 
tine, 1 dr. camphor, dissolve in it 4 oz. 
cold-drawn linseed -oil, 2 oz. white-lead, 

2 oz, stiff ground umber, 4 oz. finely 
washed and dried whiting. Mix all 
together ; apply it to the calico, well 
rubbing it in ; after the second coat, 
pumice to erase the lumps. Give the 
picture a coat, and pumice that ; then 
coat both, and put them together upon 
a level board face down upon a piece 
of brown paper well tired. Well press 
and rub the air out, eo as to bring 
them in perfect contact, and in a few 
days it may be tacked upon a frame. 

(6) Make a temporary stretcher, and 
let it measure inriae a little larger than 
the outride of the picture about to be 
lined, and on it stretch some unbleach- 
ed calico; trim the picture square 
cutting off tH the old and xigged edges. 
Oil a pieoe of paper the tire of picture 
with unaaed-al, and lay it on a flat 
now lay the picture face 
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downwards on the oiled paper, and 
coat it with glue or paste until there 
k sufficient to make it stick well ; then 
lay the unbleached calico on, rub well 
with the flat of the hand, iron it with 
flat iron till quite dry, taking care to 
put a piece of paper between the calico 
Mid the iron, or it may stick. Be sure 
the iron is not too hot ; and if it is a 
large pictme, it will be as well to have 
two irons, one getting hot while the 
other is in use. When the picture is 
quite dry it is ready for putting on the 
new stretcher, which should be one 
with two cross-bars, and can be ob- 
tained at any artists' colourwan *. If 
you cannot make some good stout 
paste yourself, you had better buy it at 
the leather seller’s, add glue enough to 
make it a good strength, and let th* 
two be weff miied together. 

Pratrvw) a Scaling or Crocked 
Painting .— The preparation is a mix- 
ture of equal parte of linseed-oil and 
methylated chloroform, which is poured 
over the painting if the colours are too 
brittle to bear the friction of a soft 
brush. After remaining on the sur« 
face of the painting for a day or two, 
the excess of oil may be removed by 
means of a piece of cotton wool, or a 
soft brush, a fresh portion of the pre- 
servative applied, and the excess re- 
moved as before. The process must be 
repeated from time to time until the 
colour* are firmly fixed when the 
painting will bear friction, and may 
be submitted to the cleaning process, 
or varnished. It is advisable, how- 
ever, to remove aa much of the dirt as 
poatibk from the picture, by careful 
wishing withsoft water, previously to 
the upttcetifm of the fixing agent, 

The mature will not reatore the cracks 
in a painting, but simply fixe* the 
colour*, and render* the painting very 
elaitfe. Amiltureof 1 part of methy- 
lated chloroform and 2^f Hnseed-ofl 
k need for reviving the colours of 

pafatingi. A kmII portion i* rubbed 

over the pfctawa, a* t* washing, with 


when used in the proportion given, 
possess the property of restoring the 
faded colours of paintings, and develop 
colours which have perished, to the 
eye, by age. 

Vamithing ValuaUt Pointings.— 
Some artiBts employ for new paintings 
white of egg as a varnish, others do 
not varnish their paintings for one or 
two years after being finished, when 
the colours are completely hardened 
and mellow. Mastic varnish is the 
only one which can be removal at 
pleasure, and for that reason is gener- 
ally preferred to all others, although 
it is very liable to chill ; that is, it 
becomes all over of a bluish steamy 
hue, which obecuree the beauty of the 
painting, and appears disagreeable to 
the eye. Many circumstance* contri- 
bute towards causing it to chill ; for 
instance, varnish made from walk, 
unripe gum mastic andoommon spirits 
of turpentine will chill, particularly if 
applied on new paintings, where the 
grounds, oils, and colours are fresh, 
soft, and absorbent. In order to pre- 
vent this, if possible, employ no var- 
nish but that made from fine, rijie gum 
mastic and rectified turpentine. V nr- 
nish for oil painting*, after being pro- 
perly made, ought to stand for at least 
twelve months in large wide-mouthed 
glass bottles, without • cork, covering 
the mouth with a pi** of gl^. » 
to admit the air, but prevent dust 
felling in ; place the bottle so a* J° 
receive a full light, but no sun, The 
light ami air so change ami modify, j e 
eaential quality of the turpentine, 
that the varnish becomes elastic, clew 
and brilliant, having so much unproved 
during that time as seldom or never u 

. « . ... »<t tir fttfC it 


notion-wool,*^ 

tl* airing k wiped over with a soft 


chill or become steamy, and by 
lose* that attraction which all v* 
made varakhee p<*«« for naj" 
tod import ThfS 
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After the varnish is applied, let it re- 
main until properly dry ; recollecting 
that with all newly-painted pictures, 
where the grounds and colours are soft 
and absorbent, and where the pictures 
are afterwards exposed to strong, 
moist exhalations, the varnishing in 
time will chill ; but when paintings 
are properly cleaned and varnished, 
and afterwards hung up in dry rooms 
or galleries, there is no reason to fear 
their chilling, 

Harmony of Colours.— Harmony of 
colour is produced by an equable use 
and distribution of the primary colours, 
whether used simply as such, or united . 
in various proportions in their com* 
pounds. Harmony is recognised in a 
picture when nothing exists in it that 
disturbs the eye by violent opposition 
or contrast of colours ; judicious con- 
trast, however, tends much to produce 
harmony, when the force of the con- 
trast is diminished by the juxtaposi- 
tion of tones partaking more or less of 
the colours employed in producing the 
contrast. This we shall find is the 
process employed by nature, the reds 
in which we harmonised with the con- 
trasting green by hue* of orange, or 
yellow green ;Wwwithother colours. 
Harmony of colour in painting is best 
obtained by setting the palette with 
those pigments which, through the 
prevalence of any of the primaries, 
blend with, or, as it were, run into 
each other. Thug, commencing with 
w hite, we proceed to yellow, orange 
or ^l ow-reds, red, blue-reds, blues, 
green-blues, greens, browns, giey, and 
J Tp* A pwette can be set warm or 

saiSatantu 

dominates or is deficient 
J Blc * bt coo-fBed and 
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Artistic Painting in Water 
Colour*.— The practice of the art 
consists of sketching the outline, of 
tinting or shading with sepia, bistre, 
or india-ink ; and of the application of 
the pigments, in three or more sue* 
cessive stages, to the attainment of a, 
finished drawing. Instructions must, 
of necessity, be of a general character, 
because almost every artist of genius 
finds out for himself and practises some 
peculiar methods of applying the pig- 
ments, which can only be learned by 
those who become his pupils. These 
peculiar methods constitute the various 
styles of the masters of the art, by 
which their works are so readily recog- 
nised and distinguished. 

Material *.— The principal materials 
required by the painter in water colours 
are drawing paper, ivory for miniatures, 
drawing board, pigments or colours, 
lead pencils, hair pencils or brushes, 
palettes, slabs, saucers, cups or glasses 
tor holding water, sponge, gum water, 
ox-gall, rubber, drawing pins, sharp 
convex-pointed knife, and flat ruler. 

Room, —The choice of a situation for 
the practice of painting is not a matter 
of indifference. The room should be 
well lighted, of a northern aspect, if 
possible, and free from reflected colours 
from opposite objects. As dust and 
greaae are inimical to the delicacy and 
integrity of water-colour painting, it 
will be the first care of the student to 
guard against them. The light should 
fall on the left hand of the painter, and 
not be admitted below the head. A 
room lighted from above, or by a sky- 
light, is much to be preferred. 

PenoiU orjbrmkt*, —The hair pencils 
or brushesuied in water-colour paint* 
ing are made of oamel-hair and of fitch 
or sable. The beat are those known as. 
toft brown or black sables ; thoeemade 
of red Mtbkm not so useful, as they 
poeeess the bad quality of stiffheM, and 
disturb the colours by their barahneas. 
Theee brushes will hold a awaHettble 
Quantity of fluid, and should ho used 
full, but not overflowing so as to be- 
come unmanageable. / ' 
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water, and then slightly pressed in a i washing with the requisite colours, as 
piece of clean linen rag. A brush put [ a preparatory strand proceeding by 
away unwashed, especially it it has gradual and delicate additions where 
been used tor india-ink, or any dark they are required, and so on to the 
pigment, can scarcely ever be cleaned finishing, which consists in applying 
agate so as to be fit to use with light the colours in their full body and 
<t delicate pigments. For large draw- strength, giving solidity to the forms, 
tegs, brushes are prepared, both round snd a definiteness to the ou tlines that 
and flat, mounted in' tin ; these are constitutes a finished picture, equal in 
also useful in washing, The most vigour, freshness, fund richness of tone 
essential quality of a good pencil is to oil painting. Many parts of the 
that it should yield a good point, for drawing must unavoidably be gone over 
it is that part t»ly which is used ; with oolour that should be left white 
the hairs when moistened should form for the high or brilliant lights : the 
a cone terminating in a fine and delicate colour must be removed from th<se 
point. It should also be firm yet places by rubbing with a sharp scraper ; 
elastic, returning to a straight direc- or by moistening the spot to be re- 
tion immediately upon bein g lifted claimed with a pencil dipped in clean 
from the paper. water after it has remained a few 

Management of Dmwmi/j,— ' T hema- moments, the moisture is remove! 
nipuhtioa in water-colour pain tin g is with a piece of clean blotting paper, 
of the greatest simplicity, consisting then rubbing the surface of the 
merely m selecting the pigments re- paper by means of a white handfcer- 
quired, miring from them the various chief, rubber, or bead-crumbs, 
tints the subject demands, and leaving 
them in their proper places upon the 
paper. These pigments are rubbed 
with boiled or distilled water, on earth- 
enware slabs, with the addition of a 
•mail quantity of gum water, for the 
strong marking of the shadows, and so 
on. It » the usual practice to lay on 
the first tints or washes with tbs hard- 
cake pigments ground on the slabs, 
while the middle or foreground u 
painted with the soft or body-colours, 
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hour in the engine. For pink bloitmgs, 
P APER. furnish § white cottons and { turkey 

reds, if they can be got ; if not, dye 
Astronomical Drawing-paper, with cochineal to the desired shade, 
Felii Plateau describes in ‘Lea Mondea’ empty down to the machine before 
an ingenious process for drawing on starting, and see that the vacuum- 
paper white lines on a black ground— pumps are in good condition. Remove 
a method frequently used for astrono- the weights from the couch roll, and, 
mical illustrations— by means of which if there are lifting screws, raise the 
both author and artist are able to judge top couch roll a little. Now take the 
of the effect of such an illustration be- shake-belt off, as the shake will not be 
fore putting it into the hands of the required. Press lightly with the first 
engraver. A piece of thickish paper, press, and have the top roll of the 
aa smooth as possible, a little larger second press covered with an ordinary 
than the intended illustration, ia heated jacket similar to a couch roll jacket, 
by laying it, with proper precautions Dry hard, and pass through one 
against being injured, on the top of a calendar with the weights off, and then 
stove, and a piece of beeswax is rubbed roll as light as possible— just enough 
over it until the paper is completely to smooth slightly. (Dunbar.) 
covered with a thin coating. A piece Crystalline Paper.— According 
of glass, the bum of the paper, is to Bottger, the simplest method of 
blackened by bang held over a candle, giving paper surfaces a crystalline coat- 
and, when thoroughly cooled, it is laid ing is as follows : Mil a very concen- 
on the waxed paper and rubbed trated cold solution of Balt with dex- 
thoroughlywith the fingers, the result trine, and lay the thinnest possible 
being that the blackened surface is pro- coating of the fluid on the surface to 


duced on the 
sign can be tn 


er, on which any de- be covered, by means of a broad soft 
with t needle for the brush. After drying, the surface has 


finer lines, or the hack of a steel pen a beautiful bright mother-of-pearl 
for the thicker oues. coating, which, in consequence of the 

Blotting-paper.-- This is a paper dextrine, adheres firmly. Prof. Bfttfc- 
whoee value consist* in its absorbing ger mentions the following salts as 
qualities, and these depend as much adapted to produce the most beautiful 
upon the mode of preparation as upon crystalline coating : Bulphate of mag- 
the material. For blotting of a high nesia, acetate of soda, and sulphate of 
class, cotton rags of the weakest and tin. Paper must first be sized, other* 
tendereat description procurablcahould wise it will absorb the fluid and prevent 
be chosen. Bern them with 4 lb. caus- the formation of crystals on its surface, 
tic soda per cwt.— that is, if you have Visiting cards with a mother-of-pearl 
no facilities for boiling them with lime coating have for some time been in use. 
alone. When furnished iu the break- Coloured glass is well adapted for such 
^•engine, wash thoroughly before cooating, which has a good effect when 
letting down the roll ; then reduce the light shine* through, 
them to half-stuff; and *i soon as poe* Deciphering Burnt Docu- 
^ble empty into the poacher, or con- msnta— Rathelot, an officer of the 
v «y to the poacher as the case may be, Paris law courts, succeeded in an 
and bleach with great oare, When up ingenious manner in transcribing a 


3? " “w&tioned that the breaker- registers remained so long in the fire 
plate ought to be sharp when starting that each seemed to have become* ho- 
wblottingi, The beater roll and plate mogeoeoua block, more hka a dab of 
jjk ffJcd and the stuff charcoal than anything else, and when 
wwrtly, *01 to ttored H ao attempt wgi wMe to detach a W 
? l 
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it fell away into powder, Many scion* 
tific men examined these unpromising 
black blocks, when Rathelot hit upon 
the following method of operation: 
In the first place, he cut off the hack 
of the book so as to leave nothing but 
the masa of leaves which the fire had 
caused to adhere to each other ; he then 
steeped the book in water, and after- 
wards exposed it, all wet as it was, to 
the heat at the mouth of a furnace ; 
tiie water, as it evaporated, raised the 
leaves one by one, and they could be 
separated, but with extraordinary pre- 
cautions. Each she ^ was then de- 
ciphered and transcribed. The appear- 
ance of the pages was very curious ; 
the writing appeared of a dull black, 
while the paoer was of a lustrous black, 
something lie trivet decorations on a 
Mack satin ground, bo that the entries 
were not difficult to read. 

Enamelled Paner. — 1 lb. of 
parchment cuttings, | lh. of isinglass, 
and l lb. of gum arable, in 4 gal. of 
water, are boiled in an iron nettle 
until the solution is reduced to 12 
quarts ; it is then removed from the 
fire and strained. The solution is 
divided into three parti of 4 quarts 
each ; to the first portion is added 6 
lb. of white-lead, ground fine in water ; 
to the second portion is added 8 lb. 
of white-lead, and to the third is added 
6 lb. of white-lead. The sheets of 


paper are stretched oat upon fUt board* 
and brushed over with a thin coat of 
the first mixture, with an ordinary 
painters’ brush ; the paper is then 
hung up to dry for 24 hours. After 
this, the paper is ready to receive a 
coat of the second mixture, aod again 
hung up to dry for 24 hours the 
paper is then treated in the same way 
with the thud mixture, and dried for 
21 hours. After tins H motives a 


higb gloss, which i* obtained by laving 
the wtffc with its face downwards on 
a higUynjolisbed steel pbte, and then 
pasting both with great prew urs be- 
tween pair of powerful roUsrs. It 
to W regretted thatthk wnamafled 
fltt&wieiiotwtrr durable, asiteomaa 

oTaf* wetti* % prevent tUs,a 


solution of some resinous substance 
may be added in the last operation. 

Filtering-paper.— That usually 
employed is blotting-paper. 8. H. 
Johnson makes a kind by mixing 6 to 
20 per cent, of purified animal char- 
coal powder with the pulp, which is 
preferably long-fibred. 

Hardening Paper.— The French 
papers speak of a method of rendering 
paper extremely hard and tenacious, 
by subjecting the pulp to the actiuu 
of chloride of rinc. After it has been 
treated with the chloride, it is sub- 
mitted to a strong pressure, thereafter 
becoming aa hard as wood and is tough 
as leather. The hardneas varies accord- 
ing to the strength of the metallic 
solution. The material thus produced 
can he easily coloured. It may be em- 
ployed in covering floors with advan- 
tage, may replace leather in the manu- 
facture of coarse shoes, and is a good 
material for whip-handles, the mount- 
ings of saws, for buttons, combs, and 
other articles of various description*. 
An excellent uae for it is large sheet* 
of roofing. Paper already manufac- 
tured acquires the same consistenc* 
when plunged, untiled, into awlutiou 
of the chloride. 

Incombustible Paper may be 
made by mixing with the pulp a fluid 
obtained by adding to an aqueous elu- 
tion containing If ws. of pure tallow 
soap, just enough alum to completely 
decompoae the soap. The paper made 
with this requires no rise. (See also 
ii, 201 .) 

Iridescent Paper.— Boil 8 or. 
nutgalti, 5 os. iron sulphate, 4 ^ 
sal-ammoniac, 4 os. indigo sulpto^ 
2 dr. gumarabic, to water, wa*l> the 
paper with it, and expos* to ammonia 


P*p«.-Tbe wapertjes 
jder Swy SO desirable for 

», the evenness and 
«>, ill tawing "2 
doo iil*ufa»tO t»*»w 
> tdt «* bwh, w‘l ‘ 

» mm 




Papeb : Ivory, Lithographic. 


307 


or other convenient instrument, and 
thug heighten the light* in his painting 
more expeditiously and efficaciously 
than can be done in any other way, 
These advantages are obtained in the 
paper made according to the following 
receipt, without any of the disadvan- 
tages of ivory, such aa its limited sire 
and changeable colour. Traces made 
on the surface of ivory paper by a 
hard black-lead pencil are much more 
easily effaced by rubber than from 
common drawing-paper, which, to- 
gether with the extremely fine lines 
which its hard and even surface is 
capable of receiving, peculiarly adapts 
it for the reception of the most deli- 
cate kind of pencil-drawing and out- 
lines. The colours laid upon it have 
a greater brilliance than upon ivory, 
owing to the superior whiteness of the 
ground, 

Take 1 lb. of clean parchment cut- 
tings and put them into a 2-quart pan, 
with nearly as much water as it will 
hold ; boil the mixture gently for 4 or 
5 hours, adding water from time to 
time to supply the place of that driven 
off by evaporation ; then carefully 
strain the liquor from the dregathrougH 
a cloth, and when cold it will form a 
Jtrong jelly, which may be called size 
No. 1. Return the dregs of the pre- 
ceding process into the pan, fill it with 
water, and again boil it aa before for 
4 or 5 hours ; then strain off the liquor, 
and call it size No. 2. Take three 
sheets of drawing-paper-^ laid ec will 
answer the purpose perfectly well- 
wet thorn on both sides with a soft 
*P°ngc dipped in water, and paste 
them together with the size Nm2. 
"t they .are sfcOl wet, lay them on 

, piece them upon a smooth 
than 0 i ffntlQ * "kk somewhat smaller 
fom the paper, turn up the edges of 
*tam OQ the hack 
todrv ^ the paper 
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a small piece of slate in coarse sand- 
paper, and with this rubber make the 
surface of the paper quite even and 
smooth. Then paste on an inside sheet, 
which must be quite free from spots 
or dirt of any kind ; cut off the pro- 
ving edges as before, and when dry 
rub it with fine glass-paper, which will 
produce a perfectly smooth surface. 
Now take j pint of the size No. 1, 
melt it with a gentle heat, and then 
stir into it 3 table-spoonfuls of fine 
plaster-of -Paris ; when the mixture is 
complete, pour it out on the paper, 
and with a soft wet sponge distribute 
it as evenly as possible over the surface. 
Then allow the surface to dry slowly, 
and rub it again with fine glass-paper. 
Lastly, take a few spoonfuls of the 
size No. 1, and mix it with three- 
fourths its quantity of water ; unite 
the two by a gentle heat, and when 
the mass has cooled ao as to be in a 
se mi -gelatinous state, pour one-third 
of it on the surface of the paper, and 
spread it evenly with the sponge ; when 
this has dried, put on another portion, 
and afterwards the remainder ; when 
the whole has again become dry, rub 
it over lightly with fine glass-paper, 
and the process is completed ; it may 
accordingly be cut away from the slab 
of slate, and is ready for use. The 
quantity of ingredients above men- 
tioned is sufficient for a piece of paper 
by 15$ in. Plaeter-of-Paris gives 
a perfectly white surface; oxide of 
zinc, mixed with plaster-of- Paris, in 
the proportion of 4 parts of the former 
to 3 of the latter, gives a tint very 

nearly resembling ivory ; precipitated 

carbonate of baryta givaa tint inter- 
mediate between the two. 

Lithographic Paper.-(l) To 
prevent ink from adhering toandsink- 
ug into lithographic paper, which 
would render a perfect transfer to the 
stone impossible, the following pk» 
are need : (1) Coat the paper with 
three suooessve layers of sheep-foot 
jelly, tme of cold white starch, and one 
of gamboge. The firet art ii applied 
%®d in the hot aritfon 
<■ jelly, thinly tat ray evenly over 
it 
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the whole surface ; the others are ap- 
plied in succession, each previous one 
being allowed to dry first. When the 
paper is dry, it ia smoothed by passing 
through the lithographic press, (2) 
Cover rather strong unsized paper with 
a varnish composed of 120 parts starch, 
40 of gum-arabic, and 20 of alum. 
Make & moderate paste of the starch 
by boiling, dissolve the gum and alum 
separately, and then mil all together. 
Wheu well mixed, apply hot with a 
flat smooth brudi to the leaves of 
paper, Dry and smooth by passing 
under the press. 

(2) Make strong separate solution* 
in hot water of gum arabic 2 parte by 
weight, starch 6, alum L Mix, and 
whilst moderately hot, give the paper 
two or three coate with a brush, allow- 
ing each coat to dry before the next is 
applied ; finish by pressing. Another 
plan is to smear the paper with several 
cold coate of thin size, and then use 
solutions of white starch and gamboge 
water, allowing each coat to dry as be- 
fore. Paper thus prepared is written 
on with htbo. transfer ink, the back 
wetted, placed on a clean atone, and 
ran through the press, when a reverse 
copy is obtained, which can be printed 
from in the usual way. 

Luminous Paper, —A luminous 
and damp-proof paper ia prepared by 
adding phosphorescent powder and 
gelatine to the pulp. The proportion* 
are : 10 parte water, 40 paper pulp, 20 
phosphorescent powder (prWerably 
slacked for 24 hours), 1 gelatine, 1 
saturated solution potash bichromate. 
{S« aim Lckwucs Spbwahcis.) 
K&nifold Writing or Carbon 

PljOT,— The white paper is only very 
fine thin writing-paper. The black u 
soft paper, prepared by being smeared 
with a competition of grease tod plum- 
hago or lampblack ; this mixture is 
•flowed to remain on for 12 hours, sod 
the piper is then wiped smooth with a 
piece of wool or eotton-wiste, Place 
white paper over black, and write with 
a Hunt joint. 

Oi&#d£ftp*r,-~0 ) Brush sheets of 
japrmrintfc bofltf oil in which • 


little shellac has been carefully di*. 
solved over a slow fire ; suspend on a 
line till dry. (2) The paper is laid on 
a square board, and well covered with 
a mixture composed a* follows : boiled 
linseed-oil is reboiled with litharge, 
lead acetate, one sulphate, and burnt 
umber, 1 oz, of each per gal. The 
first sheet ia covered on both sides, the 
second, placed on this, receive* one 
! coating, and so on ; separate, and hang 
up to dry. 

Packing-Paper. — (1) Packing- 
paper may be made water-tight by dis- 
solving 1*82 lb. of white soap in 1 qt, 
water, and dissolving in another qt. 

1 1*82 oa. (apothecaries’ weight) gum 
arabic, and 5*5 os. glue. The two 
solutions are mixed and wanned, the 
paper is soaked in the mixture, ami 
passed between rollers or hung up to 
dry. (2) The paper is treated with 
boiled linseed-oil, the excess of oily 
particles being removed by benzene ; 
it is then washed in a chlorine hath, 
and, after drying, treated with hydro- 
gen peroxide. If the paper has been 
made from ropes, it is ooated with a 
layer of starch before the treatment 
with linseed-oil and bensene. The 
final operation is “ eatming," by » pas- 
rage through smooth rollers. (3) bus- 
sian oil-ask bottom* are often pasted 
over on the outside with a kind of 
paper having a gelatinous-looking skin, 
and which is quite oil-tight. Such ha* 
been brushed over with a mixture of 
blood and lime, a preparation much 
used in Russia and China, ami quit? 
oil* and water-tight. Chinese packing- 
cases are often pested over with |»p 
painted with this mixture, The flu* 
nese xkio4ioa k made by mixing 3 
ante fresh blood (beaten up till a* 


from fibrins) with 4 of dry iw»dej7 
flaked lime and a little alum. 


Tlie 


thin pasty mass thus obtain*! may H 
used at once. 

?»por Powdor.— Boil whit* M*'’ 
or pucr onttinp, ia nt» 5 h “ u . ' 
Pour off tin mt*r, pound ^ f*V ? 

« Wedgwood sorter, end pe« (Wg 

etoeden. 
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Tumtric .— This is prepared in a 
manner similar to litmus- paper, A 
hot infusion of finely-crushed turmeric 
ia made by boiling 1 oz. turmeric in 
1 2 os. water for } hour ; strain through 
a fine cloth or silk bag, and leave the 
fluid to settle for a few minutes. The 
liquid should be of such strength that 
paper dipped into it and then dried 
will have a fine yellow colour. Tike 
paper should be of the same quality in 
every respect as for litmus-paper. No 
particular care is necessary in drying, 
as with litmus-paper ; but both papers 
should be prepared where acid and al- 
kaline fumes cannot come into contact 
with them, as they injure the colour 
of both. 

Tracing-paper.— (1) A German 
invention has for its object the render- 
ing more or less transparent of paper 
used for writing or drawing, either 
with ink, pencil, or crayon, and also 
to give the paper such a surface that 
such writing or drawing may be com- 
pletely removed by washing, without 
in any way injuring the paper. The 
object of making the paper translucent 
U that when used in schools the 
scholars can trace the copy, and thus 
become proficient in the formation of 
letters without the explanat ions usually 
necessary ; and it may also be used in 
any place where tracings may be re- 
quired, as by laying the paper over the 
object to be copied it can be plainly 
seen. Writing-paper is used by pre- 
ference, its preparation consisting in 
first saturating it with benzine, and 
then immediately coating the paper 
with » suitable rapidly -drying Tarnish 
, before the benzine can evaporate, The 
application of varnish is by preference 
made by plunging the paper ratoa hath 


of it, but it may be applied with a 
brush or sponge. The varnish is pre- 
pared of the following ingredients: 
Med Booh'd linseed -oJ, 20 lb.; 
lead ihariqa, ! ih; oxide of boo, 6 lb.; 
Yttritt fepeottoe, * lb. Mix and 
te&i hcK*. After cooling, strain, 
m mm & «hto copal and J lb. 
.SI p (3) The following U a 
- fp* wind «f pnpBfesg taring* 


paper for architectural or engineering 
tracings: Take' common tissue or cap- 
paper, any size of sheet ; lay each sheet 
on a flat surface, and Bponge over (one 
side) with the following, taking care 
not to miss any part of the surface : 
Canada balaim, 2 pint* ; spirits of tur- 
peutine, 3 pints ; to which add a few 
drops of old nut-oil ; a sponge » the 
best instrument for applying the mix- 
ture, which should be used warm. Ah 
each sheet is prepared, it should be 
hung up to dry- over two cords stretched 
tightly and parallel, about 8 in. apart, 
to prevent the lower edges of the paper 
from coming in contact. As soon w 
dry, the sheets should be carefully 
rolled on straight and smooth wooden 
rollers cohered with paper, about 2 in. 
in diameter. The sheets will be dry 
when no stickiue** can be felt. A 
little practice will enable anyone to 
make good tracing-paper in this way 
at a moderate rate. The composition 
gives BubBtance to the tissue-paper. 
(3) You may make paper sufficiently 
transparent for tracing by saturating 
it with spirits of turpentine or benzo- 
line. As long as the paper continues 
to be moistened with either of these, 


you can carry on your tracing ; when 
the spirit has evaporated, the paper 
will 1* opaque, ink or water-coiuura 
may be iwed on the surface without 
running. (4) A convenient method 
for rendering ordinary drawings]* 1, 
transparent for the purpose of making 
tracings, and of removing its trans- 
parency, so as to restore its former ap- 
pearance when the drawing is com- 
pleted, has been invented by Puncher. 
It consists in dissolving a given quan- 
tity of castor-oil, in one, two or three 
volumes of absolute aloobd, according 
to the thickness of the paper, aniUjP* 
plying it by means of I iponge ; The 
alcohol evaporatea in a few minut*- 1 , 
and the tracing-paper is dry and ready 
for immediate use. Hie drawn# * 
tracing can be medto with le^i* 
pencil or Indian ink, and the oil 
moved from tha pajnfty i“ jnerel 5 it . 
inabokte alcohZthw 

oH|teaio^r& jMmW* 
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in removing the oil is, of course, pre- 
served for diluting the oil used in pre- 
paring the next sheet (5) Put \ o z. 

* .l* * i. * a ~ 


best spirits of turpentine, shaking it 
day by day ; when thoroughly dissolved 
it is ready for use. It can be made 
thinner at any time by adding more 
t urps. Then take some Bheeta of the 
best quality tissue-paper, open them, 
and apply the mixture with a broad 
brush. Hang up to dry. (6) Carbon 
tracing-paper is prepared by rubbing 
into a suitable tissue a mixture of 6 
parts lard, I of beeewax, and sufficient 
fine lampblack to give it a good colour. 
The mixture should be warm, and not 
be applied in excess. (7) Saturate 
ordinary writing-paper with petroleum, 
and wipe the surface dry. (8) Lay a 
sheet of fine white wove tissue-paper 
on a clean board, brush it softly on 
both aides with a solution of beeswax 
in Bpirits of turpentine (say about } os. 
in j pint), and bang to dry for a few 
days out of the dust. 

Transfer-paper.— Rub the sur- 
face of thin post or tissue paper with 
graphite (black-lead), vermilion, red 
chalk, or other pigment, and carefully 
remove the exoeea of colouring matter 
by rubbing with a clean rag. 

Waxed Paper.— Place cartridge 
or other paper on a hot iron and rub it 
with beeswax, or brush on a solution 
of wax in turpentine. On a large 
scale, it is prepared by opening a quire 
of paper flat upon a table, and rapidly 
ironing it With a very hot iron, against 
which is held a piece of wax, which, 
melting, runs down upon the paper and 
h absorbed by it. Any excess on the 
topmost layer readily penetrates to the 
lower ones. Such paper is useful for 
““wag waterproof and airproof tubes, 
and for general wrapping purposes. 

Paper Steins, (See ako Sums 
Snnraw for other paper •**«), 
t'nfwu.—A, vfry fine crimson stain 
paper by a tincture of 
jwuan lake, which may be made by 
to itorito 


stained red by red ink. It may also be 
stained of & scarlet hue by the tincture 
of dragon's-blood in Bpirits of wine, 
kit this will not be bright. 

Green ,— Paper or parchment may be 
stained green by the solution of verdi- 
gris in vinegar, or by the cryetals of 
verdigris dissolved in water. 

Ora tv/e.— Stain the paper first of a 
full yellow by means of tincture of tur- 
meric ; then brush it over with a solu- 
tion of fixed alkaline salt, made by dis- 
solving } oz. pea rlash, or salt* of 
tartar in a quart of water, and filtering 
the solution. 

Purple,— Paper may be stained 
purple by archil or by tincture of log- 
wood. Brush the work several times 
with the following logwood decoction : 

1 lb. logwood chips, \ lb. Brazil wood, 
boiled for 1 $ hour in a gallon of water. 
When dry give a coat of pearlash solu- 
tion, 1 dram toa quart, taking care to 
lay it on evenly. The juice of ripe 
privet berries expressed will also give 
a purple dye. 

Yellow. —Paper may be stained a 
beautiful yellow by tinctureof turmeric 
formed by infusing an ounce or more of 
the root, powdered in a pint of spirits of 
wine. This may be miule to give any 
tint of yellow, from the lightest straw 
to the full colour, called French yellow, 
and will be equal in brightness to the 
best dyed silks. If yellow be wanted 
of a warmer or redder cast, annatto or 
dragon's-blood must be added. The 
best manner of uaing theee is to spread 
them evenly on the paper by means of 
a broad brush in the manner of var- 
nishing. 

Botin Siie, Substitutes for. 
Various agents have been proposed as 
substitutes for rosin sire. Of theee 
“ viecoee” (cellukee sulpho-carbonatee) 
calls for special attention, The 
necessary quantity of risoo«e is added 
to the pulp, and allowed to become 
thoroughly mixed ; the decomposing 
salt, either magnesium sulphate or 
lino sulphate, is then added, and 
gelatinous celluloae to preopitated 
which act* aa a strong using agent 
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to add & small quantity of roam sixe. 
Papers which have been Hied with 
viscose show a remarkable increase in 
tensile strength, but the slight dis- 
coloration, due to decomposition pro- 
ducts of viecoee, has up to the present 
time prevented its being used for the 
ailing of white paper*. 

Casein, prepared from milk, is an- 
other ailing agent which may be added 
in solution to the pulp, and which is 
readily precipitated by alum. Casein, 
although excellently suited for paper 
suing, is but little used on account of 
its cost- Other sizing agents, such as 
silicate of soda, aluminate of soda, 
ammonium albumen, wax, paraffin, 
etc., are very rarely used. 

Bleaching Paper Polo by 
Klectrolyai*. —The electrolysis of 
soliftions of magnesium chloride and 
common salt his attracted considerable 
attention of late years, and was brat 
practised technically by fi. Hermite. 
fie prepared magnesium hypochlorite 
by the electrolysis of magnesium chlo- 
ride solution. Kellner uses cylinders 
in which the fibrous materials are ex- 
posed alternately to the action of the 
products of the electrolytic decompo- 
sition of salt, namely, to sodium or 
sodium hydrate formed at the one, and 
chlorine or hydrochloric add formed at 
the other electrode. 

Kellner decomposes solutions in 
electrolyeen, the electrodes of which 
an made of platinum-iridium, and 
Haas and Osttel have lately introduced 
an electrolyaer with carbon electrodes 
in which the hydrogen produced during 
electrolysis causes a continuous dr- 
eolation of the salt solution. It is 
claimed that the bleaching efficiency 
of a solution of sodium hypochlorite, 
prepared ekctrolytically, fc greater 
than that of a bleaching powder solu- 
tion containing an eqou amount of 
available chlorine; at any rate this 
m e thod of bimchhg reduces the 
ref tbettmMatMtttkid to 
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China day (kaolin), which ooarists 
essentially of aluminium rilioate, is 
the most commonly used loading 
material. 

Pearl hardening (sulphate of lime), 
impartaa very superior finish to papers, 
and is therefore employed in the 
manufacture of high-class papers. Its 
use is, however, rather costly, owing 
to ite solubility in water. 

Heavy tpar , blaoc fix (barium sul- 
phate), is one of the most useful 
loading materials, giving the paper 
very valuable properties. It may be 
added either in the form of a paste, 
or, better, it may be precipitated in 
the pulp by decomposing barium 
chloride with Glauber's salt. 

Agalite , which consists essentially 
of magnesium silicate, possesses a 
fibrous structure similar to that of 
asbestos. It imparts a soapy feel to 
papers, and gives an excellent finish. 
Owing to its fibrous structure, nearly 
the whole amount of this material 
added is carried by the pulp. 

Stank.— Starch is frequently used 
together with the rosin soap used in 
sixmg; it is, however, quite safe to 
count it among the loading material*. 
A large portion of the starch added to 
the pulp is lost ; but, although expen- 
sive, its use for high-class papers can- 
not be dispensed with. 

The feel of papers loaded with starch 
is not unlike that of tub-eiied papers ; 
they do not, however, possess the 
characteristic water-resisting proper! ies 
of the latter. 

Wood Collulooo.— In the Cantor 
lecture before the Royal Society of 
Art*, Julius* ljuboer thus summary 
the three methods of making chemical 
wood pulp or wood eeltelaae 

The Soda Proom,~h the soda 
nrocflM, the wood, freed from bark, 
noti, ito., ■ out into pi(M»of 
•bla 4 m, tod b until? M* 1 
Ttrtial tWtatnr Mtai'uWi 
wh Ip, uadir Wh pwurt ( w r 
ISO lb. nr tq. to.) ,W» 

oeSsca^g 




in the Hollander, from which the 
pulp is transferred to a cylinder 
machine and converted into boards. 
The soda lye from the boiling, as well 
as the first wash water, are subse- 
quently dealt with in the soda recovery 
plant. 

Tk Sulphate Procmti— The sul- 
phate processes, in which sodium sul- 
phate and caustic soda are primarily 
employed as boiling agents, differ 
generally Bpeaking in minor details 
only from the alkali processes, the 
construction of the plant and the 
treatment being in the main similar. 
A superior and stronger pulp is, how- 
ever, obtained by the sulphate process. 

The Sulphite Procewi— The use of 
liquid sulphurous acid proposed by 
Pictet has for various reasons found 
no practical application. Tilghman, 
in his patents of 1866 and 1867, de- 
scribes the use of aqueous solutions of 
sulphurous acid for the manufacture 
of cellulose from wood and other 
fibrous materials. 


As early as 1874, Ekman applied 
magnesium bisulphite, whilst the 
credit of having introduced the cheaper 
calcium bisulphite for this purpose u 
due to Dr. A. Mitacherlich, who, ac- 
cording to Hofmann, produced cellulose 
on a commercial scale by means oi 
this process in 1874. To ensure uni- 
form resolution of the ligno-celluloeet 
It is essential to chip the wood, ifto 
it has been freed from bark and knota, 
into small pieeet, and to paaa them 
through cniahing roller* and aortna. 
, e boiling liquor, which oonaata of I 

jolntion of eithercaloumotnnjnaaiMi 

Wulpluto, is prop** t? tkTrtkH 
of ™lpbur dioiida on caldnm or man 
n e«ium carbonate or on an a Jmu 
solution of oalcium or magneriun 
QJ f ^P^vely in water.^^ 
J*** pwpwAkm of the mlphui 

<Ui py ^* routed in specklh 

Signed ovettL wHkH m 

form " 
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Urge towers are used for the prepara- 
tion of the bisulphite liquor from 
either limestone or from dolomite 
(magnesia limestone) ; these are filled 
with the stone, and a continuous 
stream of water is allowed to Sow 
downwards whilst the sulphur dioxide 
enters the tower from below. The 
bisulphite liquor, prepared by this 
method, flows into a tank placed at 
the bottom of the tower. 

The other method of preparing bi- 
sulphite liquor consists in passing 
sulphur dioxide into milk of lime con- 
tained in closed vessels provided with 
stirrers ; the gas passes through a 
series of these vessels in succession, 
and the operation is so conducted as 
to ensure complete absorption of the 
dioxide, whilst the atmospheric nitro- 
gen escapee from the last vessel. 

The three principal forms of boilers, 
the upright stationary, the cylindrical, 
and the spherical rotary, are used 
as digesters in the manufacture of 
sulphite cellulose, but to protect the 
metal against the destructive action 
of the add it is found necessary to 
line the boilers with an acid-resisting 
material. Lead was formerly used 
for this purpose, but has now hew 
superseded by more serviceable mate- 
rials : such as Wenge'a competition, 
consisting of Portland cement and 
sodium silicate ; Kellner's composition, 
cement, with ground slate or glass ; 
and many others. 

The time of boiling, the strength of 
the liquor used, and the jnesure, 
nrj considerably in the difsrent 
works; whilst in some imtanoea the 
wood is digested during three days at 
a pressure of 45 lb. per sq. in., in 
other* the treatment is completed in 
om day at a premuro of W to 100 lb. 
the wood, m it comes from the di- 
gester, is still further treated in order 
to bring about a complete separation 
of the fibres, and the pulp is finally 
washed and bleached in the ordinary 
breaker. In the teaching of sulphite 
wood a difficulty often presents H#tif 
in the appearance of a reck tub-brown 
fttar, wfcfeh strongly ntieta the 
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action of the bleaching liquor; this 
maybe readily avoided by treating the 
pulp with a solution of cauatic soda or 
sodium carbonate u a preliminary to 
. the actual bleaching. 

Paper Tea ting— Very often it 
will be found of importance to ascer- 
tain microscopically the kind or kinds 
of fibres from which a paper has been 
made. For the microscopical exami- 
nation of papers are required a good 
microscope and various chemical re- 
agents by means of which the fibres 
are coloured. To prepare a paper for 
examination, it u necessary to disinte- 
grate it by boiling small pieces, taken 
from various parts of the sheet, for 10 
to 15 minutes in a weak solution of 
caustic soda(about 1 per cent.) ; during 
this operation papers containing me- 
chanical wood are coloured yellow. 
The boiled paper is now placed on a 
(be sieve, wished free from soda, and 
transferred to a bottle containing gar- 
nets. After a short shaking with 
water, the pulp is drained and is then 
ready for the preparation of the 
slides. 


The chemical reagents used for fa- 
cilitating the investigation are potas- 
sium iodide iodine solution, and tine 
chloride iodine solution. On placing 
a few drops of the former on a small 
quantity of the pulp placed on a slide, 
the principal fibres show the following 
colouring ; Lined, cotton and hemp- 
light to dark brown, Straw and jute 
celluW— grew. Wood cefiuloae and 
esparto— partly grey, partly brown. 
Manila hemp— partly grey, 
brown, partly yellowish brown. "Wood 


the following reactioos : Cotton, hz 
aodhnp-elaretred* Wood, straw, 
rondo, and jute oefluloro— partly 
btiApartly re&h and biuisfa violet. 
Ms* bamp-btw, bluish violet, 
w f sad greenish yellow. 

> and row jut#— lemon to 

'' \ Mae flhkrifr rob- 
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water Ire squeeting it on a porous 
plate. The fibres have to be separated 
with a pair of platinum preparing, 
needlee and then covered with a thin 
cover-glass. 

Considerable experience is required 
in working with the microscope, and a 
careful study of the structural charac- 
teristics of the different fibres is essen- 
tial 

Cotton fibres appear under the micro, 
scope as Bat ribbons, usually twisted 
upon themselves. The flax fib 
appears round and fairly regular, and 
shows a distinctly visible narrow cen- 
tral canal. Numerous dark line^ ran 
cross-ways, and are due to pore in 
the fibres. The so-called linen hulls 
are very characteristic widening* of 
the fibre. Hemp fibres, as present in 
papers, cannot be distinguished with 
certainty from flax fibres. Mechanical 
wood shows a ragged torn appearance, 
and its structure u not a fibroid one. 


The pitted vessels or pore?, which 
appear in the shape of two concentric 
rings, are very plainly visible. Cross 
markings on many of the wood cells 
may also be frequently noticed. The 
bast fibres of jute are distinguished b> 
a distinctly visible canal, the width o* 
which varies considerably. In Home 
places it is completely obliterated, and 
appears as a tingle line. 

Wood cellulose fibres are usually 


fiat, often twisted and not unlike 
cotton. In maity irotanrestho cluiracj 
teristic rings as seen in the mechanic* 
wood are plainly viable in the cellu- 
lose. 

Straw fibres are round and smooth 
and accompanied by numerous cir- 
cular cells, some of which are very wj 
and fiat whilst others are pee** 

marked and aerreted. Tbe ¥** 

end, 

tom 


shaped cells cany a ring at eacn 
and although the otih are motily 
the rings may bsalwp feuwl ma 


ic fibres and cell* are jfj 

wr ihti ff d Mtin or celH 
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afford, however, ft ready means of dia- 
tinguUhing esparto from straw. 

To ascertain the respective quanti- 
ties of fibres present in a paper, it is 
necessary to compare the microscopic 
preparation with fibre mixtures of 
known composition. Very consider- 
able experience is, however, required 
to obtain results possessing a high 
degree of accuracy. 

The thickness of ft paper may he 
ascertained by using one of the ordi- 
nary micrometer arrangements, such 
a* thoae of Schopper, Rheseand others, 
by means of which measurements may 
be conveniently made to within 0-001 
mm. 

Before proceeding with the testing 
of machine-made papers, the machine- 
way and the cross -way of the paper 
respectively must be ascertained. 
Both methods used are based on the 
assumption that the fibre* in the 
machine-way are more closely felted 
than in the crow-way. 

Valuable conclusions may be drawn 
from the results of determination of 
the resistance which a paper offers to 
tearing. Paper* which have to be 
tested should be kept for some time in 
a room the air in which contains a 
known percentage of moisture, is the 
results are considerably influenced by 
atmospheric conditions, Strips, 15 
mm. in width, are then cut length* 
wa J a and crow-waye from different 
sheets. 

The chief tearing-machines uaed in 
piper-tearing are those of Schopper, 
nartig-Keuach-Leunor, and Wemller, 
^chopper's type, the atrip of paper, 
111 togih, i* suspended mti- 
between two dips, and, by me 
. a M aple hydraulic device, th* load 
^ miualjy increased, until the strip 
^ks. The breaking bad and the 
indkated on two soales, 

s— isassftsa 

fy means of « rteri mnr* 
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The Wendler tearing-machine, in 
which the load is increased by means 
of a spring, differs from the last named 
in that the breaking load and the 
elongation are indicated on separate 
scales. 

The tensile strength of papers may 
be very conveniently expressed by 
giving the length of a strip of paper 
which, if fastened at one end and 
allowed to hang free, would break by 
its own weight. The width of the 
strip is immaterial. 

The resistance which a paper offers 
to crushing, rubbing, and folding, 
may be considered as next in import- 
ance to its resistance to tearing. Al- 
though a paper may be quite good as 
far as tearing is concerned, its resist- 
ance to rubbing, etc., may not neces- 
sarily be so satisfactory. Tests of this 
kind have until lately been exclusively 
made by hand, a method the results of 
which obviously depend much upon 
the individual by whom the tests are 
made. Schopper has constructed a 
special machine for this purpose which 
has been found to give reliable com- 
parative results. By means of a crank 
shaft, provided with & slit, the strip 
of paper is folded backwards and for- 
wards until it breaks. A counting de- 
vice indicates the number of times the 
strip has been folded. 

The amount of ash which a paper 
contains depends to some extent upon 
the kind of fibres which have been 
used in the manufacture, because the 
amount of natural ash of the fibres 
varies considerably. Thus, white linen 
contains about 0’2 per cent, of ash, 
whilst adaMonia yields about 7 per 
oent. 

The quantity of ash in a paper is 
ascertained by incinerating a weighed 
piece of the paper in a skeleton cylinder 
made of strong platinum wire. The 
nridua fc wrigfed either on a chemical 
balance, or on Post’s or Rsimash ash 
bakaoe which are specially adapted 
for this purpose. 

Ift examinations po waring a high 
degree of accuracy, chemical changes 
w&h may occur daring inrinention 
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must be carefully takes into considera- 
tion. 

Roan size in a paper may be readily 
detected by boiling a email piece with 
glacial acetic acid And pouring the 
product into distilled water. The 
water will become opalescent if roein 
rise is present. The presence of starch 
in a paper is ascertained by means of 
potassium iodide iodine solution, with 
which the characteristic blue colora- 
tion is obtained. 

An excellent reagent for animal or 
tub-ause is Millon s reagent, i.e. mer- 
curic nitrate. Tub-sized papers, if 
moistened with this solution and 
alightly wanned, turn pink or red. 

Papers which are used for special 
purposes, aa for instance, for the 
wrapping of polished steel and other 
articles, should be carefully eiamined 
for free chlorine and for free acid. A 
quantity of the paper is extracted with 
boiling water and the extract tested 
for free chlorine with potiasium iodide 
starch paper and for add with Congo 
red solution, a colouring matter which 
turns black with free acids. 

The ink and water resisting qualities 
of papers are tested by means of solu- 
tion* of ferric chloride and pure tannic 
add, which, when mixed, produce a 
bbck colour lake. The feme chloride 
solution is applied to one tide, the 
tannic add to the other side of the 
paper. Penetration and consequent 
contact of the two solutions will be 
imposribie if the paper is hard a tied, 
whilst the gray or black discoloration 
will rapidly appear on soft sued papers. 

The presence of mechanical wood in 
papers may be detected by the cherao- 
terWe reaction with solutions of am- 
hoe sulphate (ysflow), naphthykmine 

K bride (orange), and phloro- 
(mageuta, red). The quantity 
of mechanical wood can be ascertained 
with i certain degree of accuracy, by 
eomp iriag the depth of colour produced 
with that given by paper of known 
cooipostioii* 


Paper-Hanging. 


(-See alto Paste, under u Cements.”) 


(a) Wall-paper is sold by the piece 
(roll), those of English make being 12 
yards long by 21 in. wide (therefore 
containing 7 square yard*), while the 
French papers, of which there is a 
large number on the market, are usu- 
ally 9 yds. long by 18 in. wide aq. 
yds). The French papers, however, 
are not invariaWy of this size, and in 
consequence whenever paper in being 
cboeen its size must be at once noted. 
In the pattern books of papers the size 
is usually given at the back of all the 
different designs, for these boob 
may contain mixed makes and Bizes, 
The embowed sheet material* known 


a* Lincruita- Walton and Anaglyph, 
which can scarcely be called paper*, 
are made in various rises and are 
bought in any quantity required. 
Paper friezes, borders and extra* of 
this kind are bought by the janl, 
though dados are sold by the piece the 
same as ordinary papers. 

A point well worth remembering, 
especially when it is difficult to get a 
frieze to suitably match a paper-** 
not infrequently happens- h that 
some papers (ffifinn) make excelled 
friezes when cut Into two or three 
strips lengthways, sod it will be farol 
that this is a cheap plan, for frieze 
paper* are always expensive compared 
to fillings. It is commonly a French 
paper that suits bsst for this, as they 
make striped designs in which the 

“ strips' 1 is redly a bend or cm* 

mental line of invent a auc#**^ 0 
wreatia, bouquet, which 
a dainty friese lor bedroom* or 
reoeption rooms. When the m 

paper b a rocrafc stall rich m desig|'t 

a frisw of perfectly plain l*l* r 1 
suitable tint ssrvss fetter than 

ra-sSESS 
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“dado” has gone quite out of fashion, 
being seldom seen except in business 
premia. Even in these places it is 
generally of material like Liccrusta, or 
of wood, to resist rough usage and to 
bear washing. 

(ft) If the walls are ouite new and 
smoothly finished, the only preparation 
usually necessary i* to lay on a thin 
coat of size— the use of the size being 
to make a surface to which the paper 
will stick better than to the bare wall. 
In good work a specification will com- 
monly gay M twice size the walls," it 
being considered that once sizing is 
not always sufficient. It depends on 
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the wall should be nibbed down 
with a stiff brush, to remove all that 
the scraper may have left, and make an 
even surface. In some cases the walls 
are finally nibbed down with coarse 
sand-paper. If there is any loose 
plaster, those parts should be well 
sized apd lave & piece of thin strong 
paper pasted over them ; but the best 
way is to have the place replastered. 
Cracks or holes may easily be filled 
with a little piaster and whiting ; in 
no case should they be left. If not 
stopped in any other way, slips of 
paper should be pasted over them, or 
else the cracks will soon show through 
the outer paper. After all this is done, 
the room may be sized, and when the 
size is dry enough the papering is 
commenced. If the room has been 
already papered, the old paper may be 
soaked and cleaned off, or, in cheap 
work, it is only necessary to go over 
the walls and tear off all the loose 
pieoes, especially at the top and bot- 
tom, corners, and edges. If the bare 
wall is exposed by the tearing off, 
theee spots should be sized. The 
walls of rooms finished in a superior 
manner are generally plastered three 
coats ; and upon the plaster, when 
quite dry, a coating of lining-paper is 
laid, to obtain a smooth surface. 
Sometimes common thin canvas 
( M scrim ") is used instead of lining* 
paper, and occasionally instead of 
plaster. In the Utter case, battens 
should be fixed against the walls, to 
fasten the canvas to, and prevent it 
touching the walls. 

The preparations having been made, 
the hanging of the paper may be pro* 
oeeded with: the rule is, that the 
edges of the paper, when hung, shall 
be towards the window. The appear- 
asea of many a handsome paper has 
been spoiled from oareUesness or ig- 
norance in this particular ; but when 
this precaution is observed, the lapped 
joints scarcely show. First of all, the 
edges of the paper are to be cut, and 
as the hanging is to begin at the win- 
dow on each ode, that edge which is 
out doee for one side must not be cut 
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dose for the other, unless “butt 
joints” are specified, though even in 
this case a very narrow lap is allowed. 
This point being decided, unroll a yard 
or two of one of the pieces of paper, 
cut the edge, unroll a yard or two 
more, roll up loosely the part that is 
cut, and continue till the end is 
reached, when, the process being re- 
peated with the other edge, the piecs 
will be at last rolled upagain as it was 
at starting. Not more than about | 
in. of paper should ever be left at the 
edge which is not cut close. If there 
is a back and a front window in the 
room, the same rule must be observed 
and the finish will come in the comer 
most out of sight, by the man td -piece 
or at the hack of the folding dW*. 

When the edges are finished, the 
paper 1 b to be cut into lengths, about 
£ in. longer than the height of the 
room ; but they must be cut so that 
the aecond will match the first, and 
ao on, and if the length required come* 
between the pattern, the portion down 
to the next must be cut off after each 
length, which will bring the match 
the same as where it started in the 
first length. Care should be taken to 
cut straight across, and as many 
lengths may be cut as will be sufficient 
for two sides of the room. These are 
to be turned all together4he plain side 
uppermost, and the first one may ba 
pasted. If the paper is thin and 
common, it must he put on the wall 
immediately ; but if of good quality, 
it is to be left to soak for two or three 
minutes, while for a stiff glazed or 
flock paper from five to eight minutes 
would not be too much. The reason 
to give time for both skies to become 
equally damp, otherwise there is no 
certainty that the paper will s tick. 
The first length is to be put up with 
the doe^cut edge dose to the wood- 
work jpuad the window. Having 
brought the top to meet the oetling, 
•ee that the kngth hangs straight, 
trying It If neewswr bjr a plumb-Sne, 
tfcn taking it by the lower end, lift 
it esNf ftai tfcewail all but bout 


I it will drop into its place without a 
I wrinkle. Now with a soft clean cloth 
begin at the top and press the paper 
to the wall all down the centre to the 
bottom, then beginning from the top 
again, press it from the centre to each 
side alternately, regularly downwards. 
If this'operation be properly done, the 
length will be perfectly close to tta 
wall and smooth in every part. It is 
not to be pressed heavily ; but the cloth 
being taken in the hand, as a round 
loose lump, must be moved quickly 
over the surface with a ligfht and clean 
touch, otherwise some of the colours 
will be apt to smear. A soft hair 
brush, as Fig. is commonly used 
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for the purpose, there being lens likeli- 
hood of smearing even with common 
papers. Last of all, mark with the 
end of the scissors where the f»per 
meete the skirting! cut off all thsil » 
over, and press the end carefully into 
iU place. Proceed with the second 
length in the same 'way, bringing tb« 
close-cut edge to meet the pattern of 
the first one, and taking care that no 
gap is left between, j Neglect of these 
precautions will convert a hand^inc 
paper into a sight that will he a <J>n- 
itaut eyeeore. Try the lengths fre- 

r itly with the plumb-line, to avoid 
chance of getting out of upright, 
and remember tittt the outside end ot 
the piece is always the top of tw 
paper. With pawn that the cloth 
tightly applied, orthe brush, will not 
preee down wfifcdeotly, » 
Dangers’ roller, as ft. W, « ^ 
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ferably old), water, and a little size or 
K ]ue ; alum » also added to paste to 
make it spread more freely without 
losing any of its tenacity or sticking 
quality ; it should never be used while 



Fra. 97. 

warm. The paste should be rather 
thicker than ordinary guel, and laid 
on smoothly and equally, not putting I 
too much, or it will squeeze out at the 
edges. Where this takes place, it 
must be removed with a clean damp 
sponge : any accidental smears of paste 
may be removed in this way, if taken 
off lightly as soon as they are made. 

(c) Papering Ceiling* In 
papering a ceiling with lining-paper, it 
is better that the edges of the lengths 
should barely meet thin that they 
should overlap. In cutting railing , 
papers to the angles formed with the 
W& 11, the less they am allowed to bp 
on to the waU the better; Jin. or so 
“ ( l uit « aufihaenL because when a 
couple of *hi'frnfinp o t paper are on 
such places they genmalfc" spring " 
onl^they an raj4tr«5jriUoh»J. 

« there are any cracks lithe piaster 
j y nwd even more attention than 
m «ws where distemper u to be 
a Pplied direct to theeeilma. In atop* 


fill it up. With cracks in ceilings 
generally, one edge will be found to be 
gUghtly drooped. In this case the 
crack requires to he Cut out before 
stopping. If it were not, after lining 
it would show as a sharp, irregular 
edge. The only remedy is to enlarge 
the crack, more or less, according to 
its importance, by scraping or cutting 
it out with a stepping knife. For 
stopping large cracks a stopper— a 
knife with a blade about 3 in. wide— 
is a very serviceable tool. It might 
be worth while remarking here that 
where walls or ceilings are to be fin- 
ished in distemper, without previous 
papering, it is best in stopping, to 
discard steel knives, which scrape and 
disfigure the face of the plaster in a 
way which invariably shows through the 
subsequent mat of distemper. Use, 
instead, a tool made of wood and 
shaped like a Btripper, and use it in 
the same way. As to the stopping, 
it is generally made of plaster-of -Paris, 
with whiting, added. Sometimes, 
when convenience renders it necessary, 
some add a few drops of size to the 
mil tore, to prevent its too rapid set- 
ting. • It is surprising, to one not 
familiar with it, what an effect the 
addition of eize has ; but, at the same 
time, it is generally considered that 
the stopping ia better without this 
addition. Always wet cracks, etc., 
thoroughly before putting in the 
plaster, otherwise it will not adhere 
for any length of time. 

But to return to the paperhanging. 
In lining a ceiling, start the paper 
from the wall nearest the window, and 
work towards the door. The reason 
of this is that, if there Bhould be any 
overlapping edges, they will be facing 
the window, and therefore not visible 
from the door or main part of the 
room— that is, in a room of ordinary 
shape. If, on the other hand, the 
hung to the window, over- 
edges, which, even with the 
most careful workmen, an hound to 
occur, throw a shadow hue, which, 
voder usual conditions, would bo al- 
KOIt certain to oatoh the eye. 
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In papering a ceiling, proceed in the 
same way u the walk Find the 
length of the pieces of paper to go 
from wall to wall, and cut the number 
required. Arrange a scaffold so as to | 
have the plank running close up to and 
parallel with the will to which the first 
length is to be hung. Ceiling lengths 
are generally longer than a wall re* 
quires. Fold them with a long fold at 
the top— or starting end— and a Terr 
short foklat the bottom or finishing end. 

The first length has no previous one 
to match to. We shell, therefore, 
for convenience sake, consider it hung, 
and will describe the manner of getting 
the second up, which description will 
apply equally well to all those that 
follow. And first as to pasting. In 
this, as a rule, there is not much 
variation necessary, except when the 
lengths are very long. Isay men are 
on a moderately-ased room. Make 
the first fold as Urge as the board will 
allow, and the bottom end one much 
smaller. The next operation is to 
hang it. In hanging ceilings a roll or 
portion of a roll of paper is necessary 
as a support to the pasted lengths. 
Insert this roll beneath the top por- 
tion <rf the pasted length on the ward, 
and lift and carry it on the roll to the 
seafbkl Have the plank running paral- 
lel with the length previously hung, and 
have the inside edge of it directly under 
and in a line with the outer edge of the 
last length hun^ This is important 
in order to be directly under one's 
work. Do not bare the scaffold too 
high, but suftdentiy low to allow the 
body, aims and eyes full play. Start 
from the right-hand wall with your 
hack to the last length on the ceiling, 
With the light hand take bold of the 
extreme owner of the length by the 
inside edge. Mew open the first fold 
and mors the supporting roll about 
until we bare I ft, or 9 ft. between 
the tve bob If we succeed in 
plMteg tteee 2 ft. or 8 ft. on the 
oe ffi if c orrectly, tte remainder of the 
tegtt, however Inf, if the wiling be 
fens, «ffi find its (tew atsuet « a 
matter of com, 


Hold the length up to the ceiling, 
with arms outstretched, end work it 
about, within an inch or so of the 
ceiling until we have settled the 
correct place in which it is to go— but 
do not, on any account, allow it to 
touch yet- and, when this is settled, 
with the right hand match and place 
the near-end comer. Now we have 
to see to the portion directly over the 
supporting roll held by the left hand. 
Though the right hand should not be 
allowed to shift yet, it must be used 
as a pivot for the portion over the left 
hand to be correctly worked into place, 
When the edges of the space between 
the two hands match correctly, tem- 
porarily press the roll on the ceiling, 
run the right hand along the edge, to 
fix the match, and then, still holding 
the roll in the left hand, firmlv against 
the ceiling, take the brush from the 
pocket and brush down the first foot 
or two of paper. If tho length he 
correctly started in this fashiou, all 
we have to do is to move the support- 
ing roll along under the paper, a foot 
or more at a time, and brush down by 
a brush stroke on the middle of tho 
length, followed bv othere towards 
the edges, keeping the roll in the left 
hand always an inch or two away from 


ceiling, 

f the first foot or so of edge is per- 
jy parallel with the edge of the 
rious length, the whole length will 
sh into its place without the hast 
ible. But u the edge over the left 
d is the least bit overlapped, whilst 
■ect at the extreme starting point, 
will mean that the overlap wnl 
iually increase as the length » 
shad on, until at the finishing end 
1.7 be » l in. or more overlapped) 

, the whole natch consequently 

. If, on the otter hand, it over- 

i sMUytt the extreme starting* 
at, end is fait where the support^ 
i., It wflJ br fond that 1 * 

VSZfflSZ** 

wider aprt 

, ,p*)e of tat 
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filing hare, and necessitating either 
that the length be taken off and re* 
matched or else subjected to a con* 
siderable amount of brushing and 
twisting, which will have to be re- 
peatedm hanging subsequent lengths. 

Never allow the pasted side of the 
paper to touch the ceiling until it is 
brushed into its place, Keep the roll 
supporting the pasted length always 
a few inches away from the ceiling. 
When we come to the small end fold, 
however, the roll may be temporarily 
placed firmly against the ceiling whilst 
the fold is being undone. 

Papering a large ceiling is really 
little more difficult than doing a small 
one, the only eitra trouble being in 
handling the large body of pasted 
paper. But the secret of success is to 
correctly match the first foot or two. 
The method of folding the pasted 
lengths needs to be varied somewhat. 
The method generally adopted by the 
best paper-hangers I have known iB 
rather difficult to describe, but is as 
follows : Paste and fold the first part 
resting on the board, but partly unfold 
it back until the extreme end rests on 
the turning point of the Urge fold. 
The first long fold is, in fact, half un- 
folded again, This gives us two short 
folds with a portion of the pasted ride 
upward, JDraw the length along, and 
paste, fold and again half unfold this 
second portion. Theeo short half- 
folds may be continued as long as 
necessary, the final fold being an 
ordinary Bhort fold in the opposite 
direction, Now, to ham tho length, 
place the supporting roll directly under 
these numerous half-folds, 'file left 
hand, with the roll, support* the pasted 
hdd, which must not be allowed to 
tfluch the ceding, whilst the right 
™ is at liberty to fix the matching 
in its place aoJ then brush the 
paper down, the short folds on the 
supporting roll gradually unrolling of 
themselves as the operator moves 

or Lin- 

^WalWjt4t trimming#* 


material scissors maybe used with light 
qualities, but a metal (or metal-edged) 
straight-edge and a keen knife, like a 
shoemakers’ knife is more usually 
requisite. First paste the back of the 
material with ordinary paper-hangers' 
paste, and let it stand 20 minute* ; 
then re-pagte it with paper-hangers’ 
paste, with which is mixed one-fourth 
fluid glue, and put it up at once. A 
soft cloth is UBed for pressing Ana* 
glypta as a roller would injure the high 
parts of the pattern, but this is not the 
case with Lincras ta in which the design 
is solid . Another method, if it appears 
suitable, is to first paper the wall with 
brown paper, then attach the embossed 
material with ordinaiy glue. A good 
plan with any method of fixing is to 
let a 2-in. strip of muslin come behind 
each joint to prevent it opening. Lin- 
crusta sometimes requires to be 
damped at the back before hanging, 
and fine pins are often necessary at the 
angles, 

Stripping Walls.-If a little &oda 
or lime is put in the water the paper is 
more easily removed. If a disinfec- 
tant is thought desirable, wash down 
the walls with dilute caustic soda. 
Repair all bad places in the walls with 
plaster and whiting. The walla should 
be aired (in good work) even though 
& paper has teen on before. Lining- 
paper « required to make a Bound job 
on a poor wall. 


Soak a J lb, glue in water foraday, to 
make it swell, then dissolve in half a 
pint of boiling water. When dissolved, 
but still hot, stir in 2 or. Venice turpen- 
tine, Hake some ordinary flour paste, 
1 lb. of flour to 1 pint of water, and 
when ready stir in the warn glue solu- 
tion. Thin the whole down with 
about 2 quart* of boiling water, stir- 
ring well 

Suing and Varnishing Wall- 
Papers. -(a) For a moderate arid 
half and Btaircaee, dissolve 7 lb. of are 
in $ nl. of boding water. When this 
has become oold it will be like very 
weak jelly. Apply with a whitewash 
kmh, Wng w tUt no pert of the 
T 
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paper u missed. A second coat is 
necessary the following day. When 
this is dry (about 24 hours) the varnish 
is applied. The varnish may be made 
up of equal parts of pale oak varnish, 
turpentine and raw linseed-oil, say 
two quarts of each. Use a hog-hair 
varnish brush, and work downwards. 

(6) For Fancy paper. Make a size of 
isinglass dissolved in warm water, and 
when it is cool go over the paper 
lightly Kid carefully with a camel-hair 
brush ; do not go over any part twice, 
yet see that all is covered. When dry 
go ova* again. For immediate use a 
varnish may be made by wanning some 
Canada balsam until it is quite liquid, 
then adding an equal quantity of tur- 
pentine, shaking well ; let stand in a 
warm place for 12 hours, then use. If 
time will admit, other varnishes may 
be made and used (j« “ Varnish for 
Wall-Paper ”), but these take several 
days to prepare. 

(c) Sizing and Varnishing Sanitary 
Paper. First wash the paper with 
warm water to which a little ox -gall 
has been added ($ gill to the quart), 
then make a size of £ lb. best glue 
dissolved in 2 gai. of water and apply 
this. Allow one day to dry. Varnish* 
with one quart of Kauri varnish, to 
which has been added 1 pintof turpen- 
tine and 1 pint of raw linseed-oil 

Vamitk for Wall-Paper,— Hi 1 lb, 
of dammar and 1 lb. of mastic in 2 
quarts of turpentine, and let them 
diaaolTe without heat. Or put 2 lb. 
ttndanch (gum) in 12 of, turpentine 
to dissolve (tins will take about2 day* 
if shaken occasionally), then add 8 
quarts of methylated spirit, (See aim 
three preceding Recipes.) A good nr- 
a»h may be made l j taking 5 os, 
saodanch (gum) and 1 dr. of camphor, 
crashing these fine, and putting them 
ptriti c 4 wine. When 
dissolved, which will take a few days 
with occasional shaking, add } A. 
Quad* baton. Mix thoroughly , snd 
strain or Alter ; or it wfil suffice if the 
"hotels allowed to settle and the o tear 
prat pocrtd off, Keep well oerked « 
the m ingredient, the spirit, will 


evaporate. Sizing, two coats, Jilwn^ 
precedes varnishing, ordinary size being 
used, or, what is better for delicate 
work, gelatine or isinglass dissolved in 
warm water. 

Varnishing cannot be properly done 
in cold or damp weather. The tern- 


Patching Old Wall-paper 
with New,— If the paper on a wall 
receives an injury that may be repaired 
by patching with a piece of similar 
paper, a difficulty arises from the fact 
that the old exposed piper has taken a 
different hue to the piece that has been 
freshly unrolled. As a rule the old 
paper is darker than the new, and to 
make them match the new piece, after 
it is pasted on and dry, must be washed 
over with a colouring agent. A weak 
solution of ordinary size is sometimes 
sufficient to tone down the new 
colours, failing which a little colour 
shun may be added. It is best to 
try the effect on a spare piece of paper 
first, especially to see if the colours 
will run or not. 


Measuring op for Wall- 
papers.— Those who are used to the 
worit almost always guess the number 
of pieces required, but the less experi- 
enced must bate recourse to measure- 


ment*. It is not difficult to measure 
round the walls, in feet, and divide 
by 1 } to find the number of cut lengths 
required, reasonable allowance heiuR 
made for window* and doorways. II 
is in cutting the lengths that a varia- 
tion occurs, not only in the distance 
from the ikirting to the cornice (or 
frieze or picture rail) but also in the 
amount of waete due to the patters. 
With some papers, plain strip® 
instance, there!* no waste, but in ah 
floral and other darigM there vm 
oocur some wasteland the rule is » 

aUow one in ten for this for emah 

patterns and one in seven for la 1 ? 8 
pattern. 
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Papier-Mache, 

(See alto Japanning, Paper-Making, 
Picture Framing, Stereotyping, 

ETC.) 

(a) For papier-mAch4 furniture the 
following method of manufacture is 
followed. The pulp is prepared, con* 
eiating for the most part of waste 
papers broken up in the engine, and 
run into drainers. This half stuff is 
then taken and moulded into the re* 
quired form, and after drying is var- 
nished and polished. Articles made 
in this way are termed papier- mAch^ 
and very light and durable tables, 
chairs, trays, and numberless other 
articles of furniture, are produced at 
very small oost. The principal objec* 
tion to this substance is that it has 
not the same power of retaining a firm 
hold of nails, screws, etc., which is 
pos8«wed by wood, so that for articles 
requiring hinges or other similar ar- 
rangements it is not bo suitable. It 
may be turned in a lathe or moulded 
to any shape in the condition of pulp, 
so that it is very suitable for articles 
mnde in one piece only ; it is also sus- 
ceptible of a considerable amount of 
ornamentation by inlaying with mother- 
pf-pe&rl and other substances, which 
is easily done when the article is in 
the damp soft state. 

(&) Papier- MAchA Articles, so 
^raed, are produced by preening the 
Np of paper between See, or by 
ting paper in sheets upon models. 

. when diy are varnished, 

maned, and ornamented. By the 

jSTiStftrs! 

*-*5sSSs 
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applied to an iron, brass, or copper 
mould, of somewhat smaller size than 
the object required ; repeated layers of 
this paper are put on with glue, a dry- 
ing heat of 100° F. being applied after 
every new coat. When a sufficient 
thickness is attained, the Bhell is re- 
moved from the mould, Mid planed 
and filed to shape. About 10 layers 
are used for ordinary tea-trays, more 
I or less for other articles, according to 
requirements. Astovingvanushmixed 
with lampblack is next laid on, and 
the article is stored. Several ooate of 
varnish are added, with a storing after 
each (see Japanning). When suffi- 
ciently covered with this preparation, 
the inequalities are removed with 
pumice-stone, and the artist applies 
the ornament in bronze-powder, gold, 

| or colour. Several coats of shellac 
; varnish are then put on, and the ar- 
i tide is stored at a heat of 280° F. The 
| surface is polished with rotten-stone 
and oil, and brought to a brilliant gloss 
, by hand rubbing. 

(c) Papier-raAche used for decorative 
purposes is prepared by laying sheets 
j of brown paper one over the other, 
with a coat of glue between every two 
layers. This mass of paper is pressed 
into a metal mould of the ornament 
required ; the moulded paper being 
trimmed to shape, a compootionof 
the pulp of paper mixed with rosin and 
glue is put into a mould in a thin 
layer ; the paper is again inserted and 
pressed upon the pulp composition 
which adheres to it, and produces a 
sharp well-defined ornament. 

(a) Two modes of making articles 
of papier-mAch4 are adopted, either by 
gluing or pasting different thicknesses 
of paper together, or by mixing the 
substance of the paper into a pulp, and 
presting it into moulds. The first 
mode is adopted principally fortboee 
articles, such as trays, in which a 
tolerably plain and fei surface is to 
be produced. Sheets of strong paper 
are glued together, and then so power- 
fully pmsed that the different strata 
of paper become as one, Curvatures 
nay be given while the material is 
T 2 
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damp, by the use of presses and moulds. 
Articles such as snuff-boxes are made 
by gluing pieces of paper cut to the 
sie of the top, bottom and sides, one 
on another, round a frame or mould, 
which is afterwards removed. 

Articles made of pasteboard have a j 
fine black polish imparted to them in ] 
the following manner : After being ( 
done over with a mixture of size and 
lampblack, they receive a coating of a 
peculiar varnish. Turpentine is boiled 
down until it becomes black ; and 
three times as much amber in fine 
powder is sprinkled upon it, with the 
addition of spirit or oil of turpentine. 
When the amber is melted, some sar- 
cocolla and more spirit of turpentine 
are added, and the whole is well stirred. 
After bang strained, this varnish is 
mixed with ivory-black and applied 
in a hot room, on the paper-ink Ite 
articles, which are then placed in a 
heated oven. Two or three coatings 
of the black varnish will produce a 
durable and glossy surface, impervious 
to water. 

(e) Papier-mAcW, properly bo called, 
is that which is pressed into moulds 
in the state of a pulp. This pulp is 
generally made of cutting* of coarse 
paper boiled in water, and beaten in a 
mortar till they assume the consistence 
of a paste, which is boiled in aadutbn 
of gum arable or of sk to give it 
tenacity. The moulds are carved in 
the usual way, and oiled, and the pulp 
is poured into them, a counter-mould 
or eon being employed to make the 
cast Dothing more than a crust or shell, 
as in plaster casts. In some manu- 


factories, instead of using cuttings of 
made paper, the pulp employed by the 
paper-maker ts, after tome farther 
treatment, peered into the moulds to 
produce papier-mfchA ornaments, 
ftpier-mfchA has now, in some 
cases, superseded the carved and com- 
porittos ornament* employed to deco- 
rate picture and glass frames ; but it 
j» in $a oriBop and walls c I rooms 
Mi A» interim of pobHe Wtdmgi 
tebdk ton* rein- 
r and comporifen orne* 


meats are ponderous ; carved orna- 
ments are oostly ; but those of papier- 
mklte are light Mid of moderate price. 
Maps in relief are also occasionally 
made of papier-mkhd. Paper roof* 
have been occasionally used. Sheets 
of stout paper are dipped in a mixture 
of tar and pitch, dried, nailed oit in 
the manner of slates, arid then tarred 
again ; this roof ifl waterproof, but 
unfortunately very combustible. 

Paper Casts from the An- 
tique.— This method of obtaining 
facsimiles of sculpture in basso-relievo 
is very easy. Stiff, uimed, common 
white paper is best adapted for the 
purpoee. It should be well damped ; 
and, when applied to sculpture still 
retaining its colour, not to injure the 
latter care Bhould be token tint the 
*ide of the paper placed on the figures 
be dry— that is, not the side which 
has been sponged. The paper, when 
applied to the sculpture, should 1# 
evenly patted with a napkin folded 
rather stiffly ; and, if any part of the 
figures or hieroglyphics be in intaglio 
or elaborately worited, it is better to 
press the paper over that part with 
the finger. Five minutes is quite suffi- 
cient time to make a cast of tliis de- 
scription ; when taken off the wall, it 
should be laid on the ground or sad 
to dry. 

Carton-pierre ornament* arc abj 
composed of the pulp of paper mixed 
with whiting and glue, preyed into 
plaster piece-mouWabacked withpap^ 
and, when sufficiently ret, h»nlcn<*1 
by drying in a hot room. Cartel 
pterre ornaments we stronger m 
fighter than those made of ° [ 
Paris. 
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Parchment. 

Natural.— (1) Id making natural 
parchment, the pelts, after liming, 
washing, and fleshing, as for leather - 
dressing, are split by the splitting- 
machine, and the inner layer is taken 
for making parchment. Knots are 
made in the edges of this layer by 
tying up portions of lime or rubbish 
into halls all round, and by these 
knots the skin is stretched upon 
wooden frames. Whilst on the frames, 
the split side is scraped to render it 
even, and the skin is then (< dubbed ” 
with whiting and a strong solution of 
soda-ash to get out the grease. Next 
it undergoes a series of scoldings with 
hot water thrown upon it out of a 
bowl, of scrapings, and of washings 
with whiting and water, and is finally 
dried in a warm chamber. (Ballard.) 

(2) To make parchment transparent, 
soak a thin skin of it in a strong lye of 
wood -ashes, often wringing it out till 
it Ijecomes transparent ; then strain it 
on a frame, and let it dry. This will 
he much improved if, after it is dry, 
it receives a coat on both sides of clear 
mastic varnish, diluted with spirit* of 
turpentine. 

Artificial.— (1) Strong unsized 
paper is immersed for a few seconds in 
oil of vitriol (concentrated oommerci&l 
sulphuric acid), diluted with half its 
volume of water. It is then washed 
in pure water or weak ammonia water. 
It strongly resembles animal parch- 
men t> and is used for tbs mm pur- 
P 03 **. The add solution must be 
exactly of the strength indicated, and 
uot warmer than the surrounding 
atmosphere. 

(2) Another method connate In 
usin 8 commercial ofi of vitriol in 
undiluted state. The paper is first 
through a eolu fern of atom and 
thorough^ vied previous to its im- 

iCiit.ls 


bath, to be again washed. Written 
and printed paper may undergo this 
process without materially affecting 
the clearness and distinctness of the 
letters, and the paper retains all its 
qualities, even after being wetted 
several times in succession ; while 
paper prepared in the usual manner 
loses, to a great extent, its pliancy, 
and becomes hard and stiff. 

(3) By immersing cellulose for a few 
seconds in a perfectly cold mixture of 
2 parts oil of vitriol and 1 of water, 
although no alteration of its chemical 
constituents takes place— except per- 
haps a purely molecular one— its 
physical characteristics are greatly 
changed, it being converted into a 
leather-like body of great comparative 
toughness. White unsized paper— it- 
self a tolerably pure form of cellulose 
—thus treated, goes by the name of 
“parchment paper,” and its tensile 
strength is increased to some 40 or 45 
times that of the original paper used. 
This form of cellulose is especially 
well adapted for many purposes in 
medicine and pharmacy, including 
“caps" for jars and bottles, sample 
envelopes, labels, “ untearable tallies,” 
and even certain forms of Burgical 
bandages. By treating ‘ £ parchment " 
or “ Game’s” paper— aa it is sometimes 
called from the name of it* inventor— 
with a little hot strong solution of 
gelatine, to which about 2} or 3 per 
cent, of glycerine has been added, and 
allowing it to dry, it may be rendered 
tolerably impervious to fatty matters, 
so that it then forms a convenient 
medium in which to peck small quan- 
tities of inch substances is ordinarily 
are apt to soil the paper they are 
wrapped in. The same altered variety 
of cellulose, if soaked with bensol or 
carbon bisulphide bolding 1 per cent, 
of linseed-oil and 4 of indiarubber in 
solution, makes, whan dry, an admir- 
able and inexpensive waterproof en- 
velope for the preservation ami trans- 
port of drugs and deliaueaoent salts. 
By nring an envelope of this descrip- 
tion, closing it carefully (when filled) 
with a HUk stronger solution of <&oui- 
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chouc, Mid afterwards placing the same 
made a similar one of large size con- 
taining fine oven-dried oatmeal, even 
calcium chloride and crystals of am- 
monium nitrate have been forwarded 
in damp weather without their living 
attracted moisture, or suffered any 
appreciable change during transit. 
(‘Monthl, Mag,') 

Removing Wrinkles. — When 
parchment documents are wrinkled 
and creased, the evil may be remedied, 
without injury to the writing, in the 
following manner: Place the document, 
face downward, upon a clean piece of 
blotting-paper. Beat up to a clear 
froth, with a few drops of clove-oil, the 
whites of several fresh eggs, and with 
the fingers spread this over the back 
of the sheet, and mb it in until the 
parchment becomes uniformly soft 
and yielding. Then spread it out as 
smoothly as possible, cover it with a 
piece of oiled silk, put on it a piece of 
smooth board, and set it aside in a 
cool place, with a weight on the board, 
for 24 hours. Then remove the board 
and silk, cover with a piece- of fine 
linen cloth, and press with a hot 
smoothing-iron (not too hot) until all 
signs of wrinkles have disappeared. 
The heat renders the albumen insolu- 
ble, and not liable to change. 

Staining Parchment.— (See Stains 
and Staining.) 


Parquet Flooring. 


Parquetry, or parquet-flooring, k 
composed of pieces of various coloured 
woods, such as cherry, walnut, oak, 
ebony, mahogany, maple, etc., kid to 
some regular— generally geometrical- 
design, on a perfectly sound and even 
floor. Before the parquetry is laid, 
the floor is carefully traversed or cross, 
planed that it may be made level and 
regular. All nail-heads are punched 
in and any large joints filled up. 

There are now a considerable number 
of patented arrangements for inter- 
locking each piece of the parquet 
covering, some adapted for wooden 
floors, but more for cement and 
maatic floors to which the pieces could 
not be glued or nailed. The following 
docs not relate to these, but simply 
describee the method of firing the 
pieces when they are quite plain and 
possibly prepared in the joiner’s owd 
workshop. In the latter case too 
much stress cannot be put on the 
importance of accuracy in preparing 
the pieces, both in ake and form, 
otherwise it will be impossible to keep 
the design uniform. 

Assuming that the floor is prepared 
and carefuUy brushed free of shaving* 
and dirt, it is customary to Jay the 
border firet, if there is one. This can 
be made to bring any small breaks or 
irregularities along the wall, into * 
straight line. After this the work is 
commenced in a comer, either a con- 
spicuous corner or an inconspicuous 
one, according to how the design » 
expected to work and finish. When 
there is to be a special design in the 
centre, it is the common plan to * ori 
from the comers to this, as it i^ w®* 
ally found to be easier to correct ir- 
regularities in such a centre than at 


Assuming it is thick parquetry, the 
pieces bring f in, to 1 in. thick, the 
customary plan is to doe these to tw 
floor and to each other, and to rm 
the larger pieoes down by thin wj® 
uOi drit« m ta HfU ^ 
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edges. If not nailed they should be 
dowelled with J in, dowels, but neither 
is considered necessary with the small 
pieces of the design. The glue should 
be strong and hot, and freely applied 
to both surfaces, i.e. to each block and 
the floor. A vessel of hot water and 
a cloth should also be alongside to 
wipe any glue from the face of the 
parquet. When all is down it should 
be left one night (12 hours) to get dry 
and bard, then cleaning is done as 
may be required, finally Bcraping and 
papering with medium, then fine, glass- 
paper. 

Thin parquet, the wood being usu- 
ally \ in. thick, is made up into squares 
or repeats on the bench from 12 in, to 
16 in. in si*e. The pieces have a fine 
saw groove run round all the edges, 
aud a thin cross tongue of hard wood 
inserted. The pieces are then put 
together faco downwards and a sheet 
of tough paper or fine canvas in glued 
on the hack. These panels, when 
sufficient are ready, are laid as a solid 
piece, glued to the floor and to the 
surrounding pieces. They are cleaned 
off, scraped and glass-papered, the 
same as the thicker pieces. 


Pavements. 

(&! aUd CONOBKTB AND 
Tilb-Laying.) 

Afphalt.— The general process fob 
lowed in laying asphalt pavements is 
first to make a solid foundation of lime 
or cement concrete, 5 in. to 8 in. thick 
according to the traffic expected, and 
finish this smooth on top about 2 in. 
below the level the finished pavement 
ia to be. The asphalt is a mineral 
substance, and is commonly used in 
its pure state without admixture of 
any foreign matter. It is first broken 
into small lumps, and is then brought 
to a state of dry powder by subjecting 
it to considerable heat in revolving 
ovens ; it is then put into iron carta 
with close-fitting covers, and brought 
on to the works, taken out, laid over 
the surface, and whilst hot compressed 
with heated irons into one homogene- 
ous mass without joints. The finished 
thickness varies from 2 to 2J in., ac- 
cording to the traffic of the place in 
which it is laid, and it further com- 
presses and consolidates under the 
traffic. 

kaf de Travers Liquid Asphalt is 
laid upon a concrete Bed 6 in. thick, 
the asphalt surface being 1} in, thick. 
The rock is first ground to a fine 
powder, and being then placed in cal- 
drons, from 5 to 7 percent of bitumen 
is added to dissolve it; heat being then 
applied, it forma into a semi-fluid or 
mastic state, and when in that condi- 
tion about 60 per cent, of grit or dry 
shingle g added to it, and after being 
thoroughly mixed together, the com- 
pound is spread over the concrete in 
one thickness. 

With Lvemer asMt, a concrete 
foundation 9 in, thick ii first formed, 
and the asphalt is used in certain pro- 
portions by the judgment of than 
directing the wore ;Tt is broken up 
and mixed with dean grit or nod of 
different sites according to the place 
in which the pavement k to be laid; 
a snail quantity of bitumen ia then 
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added to the materials, which are 
placed in caldrons on the spot, made 
liquid by beat, and the compound is 
run oyer the surface and smoothed 
with irons to the proper slopes and 
curvatures. It is run in two thick* 
neaaea, the lower stratum being made 
with grit of a larger rise than that of 
the upper. The total thickness of the 
asphalt, when finished, is from If to 
2 in. 

Bamdt't Liquid Iron Atphull can 
be made either of natural or artificial 
asphalt, miied with pulverised iron 
ore or eeaquioxide of iron, and a small 
proportion of mineral tar. The mate- 
rials are put into a caldron which is 
brought on to the works, and are 
made into a liquid state by heat, run 
over the surface, and smoothed in the 
same way as the other liquid asphalts 
mentioned ; the thickness usually laid 
is about 2 in. 


Tar PavmenL — Made by mixing 
with fine breexe, or small coke, just 
enough of thick refuse coal-tar u> make 
it somewhat sticky ; put a thin layer 
on the smooth and hardened surface, 
on this spread a couple of inches of 
metal, or pebbles, or coarse gravel, 
then a thru layer of the prepared 
breexe, covered lightly with fine gravel, 
and beat or press together. It is cheap, 
slightly elastic, and durable. 

Concrete Pavement*.— (a) The 
tenant floors used in Italy at the present 
day are made in the following manner: 
1st coat; a concrete, conirting of 
common lime jf, sand and fine gravel j, 
laid 6 in. thick and well beaten with 
wooden rammers ; after two days in 
that climate, it a sufficiently dry for 
the next ooat. 2nd coat ; a tcrrao, 
consisting of pounded brick or tile 
optnmon lime J, and I, of the con* 
asteoce ot mortar, laid If in. thick, 
weD beaten with a light fiat rammer. 
After two or three days it a herd 
eoontfi for the next ooat. 3rd ooat ; 
a similar terra, btrt with the grit of 
broken stones instead of rood in ft, 
Said on like a eat Jf plaster with a 
trow* After Mas bean Ud far 
cos day, wiper of matt hud broken 


stones is pressed into it ; throe stones 
Bhould be of some substance that will 
take a polish, and be of uniform size 
(they are passed through a gravel 
screen), about that of a walnut : these 
being afterwards rubbed to & smooth 
even surface with some smooth ban! 
atone, form a kind of mosaic- work. 
The stones are frequently selected by 
colour, and laid in the third coat to a 
rough pattern . They Bhould be moist- 
ened with oil or water till hard set. 

(6) Dig the earth out about 8 in., 
fill in with coarse gravel and atones, 
well rammed, and levelled about 5 
in. Mix Portland cement to the con- 
satence of cream, and poor over, 
spreading it with a stiff broom ; when 
hard, mix finer gravel with cement 
and water, and fin up to within J in, 
of the surface ; when hard, mix dean 
sharp sand and Portland cement, lialf- 
and-half, with water to about the 
thickness of mortar, and finish, slightly 
rounding. It should not be walked 
on for a day or two. Cement must 
be Portland, and fresh. 

Artificial Stone Flags. -Take 
one port of fresh and good quality Port- 
land cement and three parte of small 
granite clippings (pawed through a 
X in. mesh sieve), these chip|>ings 
having been previously washed and 
dried. Well mix the cement ami 
chipping* in a drv state. Now sprinkle 
water on carefully, using a fine nae 
to prevent the cement being washed 
through the chippsngi, and when tho- 
roughly mixed (and before setting 
commences) fill the motflds, taking 
care to fill all angles and corners that 
the finished flags mar have good sharp 


angles, The moulds, which are pro* 
bably wooden frtunro, most be ineW 

lined, and soft soap may be used to 

prevent sticking. When the flap f? 
auffidffltiy hard, kween the moulds 
and then immerse the flags to *?“! 
(nltuuMd iron Uok will do)of 
of aod* mIuUod a d »Uot them it» 
remain two or three weeks. Ai# 
this, remove the flag* »d stack the® 
onfall; fa tbe ojrni * to **»’ 
Um mnoiq ihosU S 
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considerable time. To make silicate 
of soda, the silicate stone is first 
crushed in an edge-runner mill, and 
then put into steam-jacketed boilers 
with good caustic soda. S team is then 
turned on and the heat causes the two 
ingredients to combine and form sili- 
cate of soda. 

Granolithic.— This consists of one 
part Portland cement and three parts 
of granite chippings, red oxide being 
added to give the characteristic colour, 
if desired. The whole is first mixed 
dry, then wetted sparingly with a fine 
rose, well worked into a mass, and 
laid on a good foundation in the usual 
way. When set, the surface is polished 
with a rubber of York grit-stone, fixed 
in a handle with an iron shoe, water 
being freely used during the rubbing. 
The presence of the granite making 
the polishing possible, m cement only 
cannot be polished. Chippings of 
coloured marble can replace the granite 
and can be polished, but have not 
quite the good wearing qualities of 
granite. 

Cement Slabs.— These are made 
in metal-lined moulds (as described 
with artificial stone slabs) with or with- 
out pressure. The cement is Portland, 
and should not only be good but well 
matured. Granite drippings are mixed 
with the cement about three to four 
parts to one part cement, the granite 
passing through a -fa in, mesh sieve. 
After well mixing in a dry state, water 
is applied sparingly by a fine rose and 
the whole well mixed into a fairly 
stiff mass. The mixture is put into 
met&I-lined moulds, the corners and 
angles being well filled and the whole 
rammed or beaten firm. When set 
nard, the slab is taken out and set in 
the open dr to mature, if posable for 
three or four months, They are then 
^goodconditaoiifwpavi!^. Abetted 
slab is produced when pressure can be 
u **b This necessitate* stiff oast-iron 
moulds and a simple form of mubin* 
the pressure with. By this 
““““•good dab can be made with 
such a material as dinker to take the 
F** flwoite and m be put to 


utilise some of the waste material from 
destructor furnaces, In laying these 
slabs, a bedding of sand or fine ash is 
put on the earth and & layer of lime 
mortar put on this. The slab is then 
laid and the joints between the slabs 
are grouted with thin mortar. This 
makes an excellent pavement. 

Concrete.— It iB sometimes con- 
tended that a concrete pavement or 
floor should consist of three layers, 
but there can be no doubt that the 
material of the two under layers can 
a« well be mixed and laid as one. 
Thia would then consist of the roughest 
and a medium material, the latter 
filling the voids in the larger stuff. 
This layer is best allowed to set before 
the final coat which is made up of fine 
stuff. When this has been laid and 
ruled or levelled off, a short time' 
should be allowed for it to commence 
retting, then the following finishing 
off process is done. Take a hand -float 
and beat the surface lightly until the 
“fat' 1 appears or until it “creams," 
then trowel it off with light strokes and 
the finished surface will be smooth as 
if it was wholly cement. It is best 
to let the top coat get somewhat firm 
before the hand-float is used as de- 
scribed, for if this is done while the 
material is soft an uneven surface will 
result. 

Coke Breeze.— This is more usu- 
ally adopted for covered floors or walb. 
The coke should pass through a sieve 
of | in. mesh, but not be so fine as to 
pass through a ^ in. mesh; dust 
should not be used. Mix together 2} 
parts of coke, 2 tarts clean sharp 
Band and 1 part Portland cement. 
Let the parts be measured, not guessed, 
and mixed in a dry state, then wetted 
sparingly with a rose. Mix into a 
stiff mass and uae. 

Wood Paving.— At the present 
time the various methods of wood paving 
hare resolved themselves into one, ris, 
that of planing blocks, with the grain 
vertically, on a concrete foundation. 
The method is as follows : The macada- 
mised road-bed is broken up and cleared 
to the required depth, the macadam, 



33d Pavements : Wood, Cement. 


when freed of dirt, going to make the 
concrete. The Portland cement 
should be of good make, the test 
strength being 350 lb. per aq. in. 
(tensile) at the end of 7 days, gradu- 
ally becoming stronger over a period 
of 30 days. The concrete consists 
of 1 part (by measure) of cement, 
2 parts clean Bharp sand, 5 parts 
stone or broken Wick to pass through 
a 2 in. mesh. This concrete is laid 
5 in. thick and well rammed. A 
smooth surface is given this by a 1 
in. layers of 1 part cement and 3 
parte aand. The blocks vary in length 
from 7in.to9in.andare6in. deep 
and 3 in. wide. When laid, all joints 
are filled in with liquid asphalt to 
j in. height from the bottom, the re- 
maining space being filled in with 
cement grouting. No Joint should be 
wider than in. The blocks are 
laid in tinea aarott the street, but are 
not taken nearer to the curb than 3 in., 
this space, on each side, being filled in 
with cement and sand (1 and 3), or 



Fk> M. 


the view to giving it the appearance 
of paving, lines are scored across it &t 
regular intervals, these lines being 
formed with a tool like Fig. 98, just 



Fig. w 


before the cement is firm. To prevent 
slipping on inclined places, the whole 
surface can be indented, this being 
effected with a tool as Fig. 99. 


n»y be filled in with blocks afterward*. 
The concrete foundation should be kid 


six days before the blocks are put on it. 

All Bloekt m*st be CrtotoUd under 
Prawn btfort tkty art laid.—A* a 
rule wood block » not used for road- 
ways, when the inclination exceeds 1 
in 30, owing toil* becoming soalippetyr 
when wetted. 

Cett*at.-C*D«t and sand (land 
3) is bow being kgeir used for foot- 
way* in nfrnr stetsons and wmlar 
ntosi, this fart* kid on e concrete 
taadataco when m sewr y . With 
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Mother-Of-Pearl.— ^ This is the 
inner coat of several kinds of oyster 
shells, some of which secrete this 
layer of sufficient thickness to render 
the shell an object of manufacture. 
The beautiful tints of the layer depend 
upon its structure, the surface being 
covered with a multitude of minute 
grooves, which decompose and reflect 
the light. The surface is a grooved 
structure like the delicate texture at 
the top of a child's finger. These 
ridgea and grooves can sometimes be 
seen with the naked eye, but more 
uften a magnifying glass is needed, 
as there may be 3000 to the inch, 
It is remarkable that if this surface 


is conveyed to certain other sub- 
stances the iridescent hues will be 
communicated. Thus if an impression 
is taken of the surface of the shell in 
black wax, it will present the hues of 
the shell, which plainly indicates that 
the colouring U due to surface struc- 
ture. A solution of gum arabie or 
isinglass, when allowed to indurate 
upon a surface of mother of -pearl, 
takes a very perfect impression of it, 
and exhibits all the colours that can 
be communicated in this way, in a very 
perfect manner, when seen either by 
reflection or transmission. If the 
isinglass solution is put between two 
finely polished specimens of shell, a 
film of artificial mother-of-pearl is ob- 
tained, which, when seen by a single 
light, will show the brightest tints. 

The structure of the pearl shell 
admits of its being split into laminae, 
and it can then be used for the handles 
hwes, for inlaying, or in the manu- 
facture of buttons ; but as splitting is 
liable to injure or spoil the shell, this 
method of dividing it is seldom resorted 
w. In manufacturt the different parti 
are selected of a thickness as nearer as 
possible to suit the required pwpoee ; 
excess of thiokoM h got ridofby 
'newui of saws, filing qj by Binding 

ynthacc 

the rough shell, if iquartor 


angular pieces are needed, they are cut 
with saws, as the circular saw or the 
ordinary back saw ; in the one case, 
the shell is fed up as the saw divides 
it, and in the other the Bhell is held 
in a vice, and the saw operated by 
hand. If circular pieces of the shell 
are wanted, such as those for buttons, 
they are cut with an annular or crown 
saw, which is fixed upon a mandrel. 
It is necessary in sawing that water is 
plentifully supplied to the instrument 
or the heat generated by dividing the 
shell will heat the saw, and its temper 
will be destroyed. The pieces of Bhell 
are next ground fiat upon a grindstone 
the edge of which is turned with & 
number of grooves or ridges, as being 
less liable to being clogged than the 
fiat surface, and hence grind more 
quickly. It is necessary to supply 
water, or soap and water, to the stone, 
as it is then less liable to become 
clogged. The flat side of the stone, 
similarly prepared with ridges, may be 
used instead of the face, if it isde&ired 
to have the pieces of shell ground flat, 
and when of the requisite thinness 
they are ready for operation in the 
lathe, or for inlaying. 

After the pieces of pearl shell we 
cut, ground, or turned to the proper 
form, they are finished with pumice 
and water; this may be done with 
pieces of the stone properly shaped, 
and rubbed over the work as it is held 
fast in some form of clamp, or held 
upon the work, as it is revolved in the 
lathe. This process may be followed 
by an apjdication of ground pumice, 
which has been carefully sifted to ex- 
tract all except the minutely powdered 
portion, and applied with a piece of 
cork or a cloth moistened with water. 
The polishing is accomplished with 
rotten-sUme, moistened with dilute 
sulphuric a<ad. which may be applied 
upon a piece of oork or upon a piece of 
soft wood. In some turned work* 
fine emery paper may be used, and 
followed with rotten-stone moistened 
with the acid or oil. The pearl handles 
; used for man or knives ana Jnt 
roughed out, then drilled where the 
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rivets an to be inserted, and lightly 
riveted together in pin. They an 
ground to the proper si*e and thickest, 
then scraped usd sand -buffed on the 
wheal with Trent sand and water; 
gloss-buffed with rotten -stone and oil 
(or with dry chalk), and finally with 
dry rotten-stone applied with a velvet 
covered pad or with the hand. The 
hand is commonly used for this last 
process. Sometunee it is advantageous 
to apply the polishing material to the 
surface of a wheel, and this wheel may 
be covered with cloth and moistened 
with water, which will causb enough 
of the powder to adhere. Separate 
wheels may be used for the pumice and 
rotten-stone. Sometimes dry pow- 
dered chalk or Spanish whiting is used 
in place of the rotten-stone. 

One process of working pearl U by 
the aid of corrosive adds and the 


etching point. The sltell is first di- 
vided as may be necessary, and the 
dasigns or patterns are drawn upon it 
with an opaque varnish ; strong nitric 
ackl is then brushed over the plates 
repeatedly, until the parts undefended 
by the varnish are sufficiently corroded 
or eaten away by the add. The var- 
nish now being washed off, the device, 
which the aod had not touched, is 
found to be nicely executed. If the 
design is to be after the manner of 


oratnooetohiTgoo copper, the process 
upon the shell is precisely the same as 
that process upon metal. When a con- 
siderable numoer of pieces of thin shell 
are required to be of the ame tote and 
pattern, the requisite number of plates 
are cemented together with glee, and 
the device or figure is drawn upon the 
outer date. They nay then be held 
in a vice or damp, and cut out is one 
plate with a the saw, or wrought into 
the desired lorn with files ; drilling 
tools may be employed to aerist in the 
operation. To mnt a the pieoM, 
the nmedtod ihaui are thrown into 
warn water, which softens the glue 
and separates the pier m 

•toMMi^gpUMt «K*mB to it 


to make a thick paste-like the thickest 
cream. Thin this with sulphuric add 
to a thin cream, then apply it with a 
cork rubber which is covered with 
selvytor similar velvet material. "When 
the polish is obtained, wash the surface 
of the shell with plain water, 

(b) In dealing with large numbers 
of shells a lathe, or grinding spindle, 
is provided with polishing bobs. These 
would be for the various stages of 
grinding level with emery, smoothing 
with rotten-stone, and polishing with 
whiting on buff leather. The polishing 
materials are moistened to a thin panto 
with vinegar or dilute sulphuric acid, 
Inlaying with Mother -of. 
Pearl.— (a) Tortoiseshell is softened 
by soaking it in hot water— the design 
arranged, and placed between flat dies, 
under a heavy press, to*emain till the 
sh«U is cold and dry. It is thus em- 
bedded in the shell. Those vivid 


colours on paper trays are fragments 
of the Aurora shell, pressed in the 
same way, while the paper is damp ; 
when dry, the design is painted, var- 
nished, baked, and polished. 

{b) Thin scales of the shell are 
selected for their colour or shade, and 
camentod to the surface of the mate- 
rial. The rest of the surface is covered 
with successive coots of japan varnish, 
generally black, being subjected to a 
baking process after each application. 
When the varnish is as thick as the 
shell, it is polished, the gilding and 
painring are added, and a flowing coat 
of varnwh ia put over the whole. 

(c) In prepwing the shell for inlaying 
toe pieces are cut with fine saws and 
are then ground on both aides until 
therequired thkAaees—thinnew really 
-a obtained. If Teiy thin, any fur- 
ther cutting can be done with eci&ofy 
to form flower*, leave*, etc. if a 
somber of piece* of one shape arc de- 
sired,* foot-pow* die-pre* 
used. Another method d obtaining 
a number of pieces of similar diap, 
and which admit* of any thickness of 
pearl being «* § *>«*» 
thickneseee of shell together, pf 
as into a witoblevtoe or clamp, 
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then out them out with a fine Baw, 
finishing with drills or files as required. 
The pieces can then be separated by 
soaking in warm water. 

Artificial Mother-Of-Pearl 
Button*.— White horn buttons may 
be made to imitate mother-of-pearl 
by being boiled in a saturated solution 
of sugar of lead, and then laid in very 
dilute hydrochloric add. Combe, to 
which the boiling process is not applic- 
able, as it distort* the teeth, may be 
treated by being kept over-mght in a 
moderately concentrated cold solution 
of nitrate of lead, then laid for $ hour 
in a bath containing 3 per cent, of 
nitric add, finally being rinsed in 
water. The use of sugar of lead is 
however, prejudicial, and should be 
avoided. 

Artificial Pearl*.— It is sup- 


artificial pearls firstobtained from Paris 
was due to a French bead-maker ob- 
serving that when a small fish called 
ablette or bleak was washed, a quan- 
tity of fine particles like silver was 
deposited iu the water, and he collected 
some of these for the purpose of his 
trade— bead-making. On closer cx- 
amination it was found that the mate- 
rial thus obtained resembled in a 
remarkable degree the lustre of pearl, 
and it afterwards became known as 


e of pearl, or essence d orient. 

The first attempt at using this sub- 
stauce for producing artificial pearls 
was to cover solid beads of plaster ex- 
ternally, and although the effect was 
good and the u pearls " admired and 
bought, it was found that the external 
covering separated iteelf, wore off, and 
was generally unsatisfactory in the end. 
The next attempt was in the direction 
of hollow glass beads with the coating 
applied internally, and this method is 
the one practised at the present day. 
The gW used is first prepart * 
ility 


tubes and its make or i 
"ftMjr called “giraau, 
ahghUy opalescent, with u ^ — 
hhnsh tinge, from thU the glass- 


sands per day. No great care is devoted 
to making them perfectly spherical, as 
the true pearl is not so. Another 
operator takes the globules, and, having 
a fairly hot solution of isinglass with 
the “ pearl essence ” in it, blows suffi- 
cient into each globule with & fine glass 
pipe. Each globule as done is placed 
' on a table by the operator, who, by his 
foot, keeps the table shaking and so 
ensures the globules having the coat 
spread evenly in them. When dry, 
tee globules or beads are filled with 
white wax or a composition of the 
substance of stiff wax. This gives the 
pearls solidity and Unnecessary weight, 
besides rendering them kas fragile. 
They can then be bored and mounted 
on pins or threaded on silk. In the 
latter case, with best work, each bored 
hole is lined with paper, to prevent 
| the silk thread adhering to the wax. 

The “ pearl essence ” ia now easily 
obtained, as the fish (about the sine of 
a gudgeon) is a very common one. 
Originally it came from the river Seine 
but the demand soon became greater 
than this river oould supply. A diffi- 
culty was then experienced in finding 
how the scales oould be preserved to 
transport them distances, for it was 
found that if put in alcohol they lost 
tear lustre. It was discovered, how- 
ever, that the fishy particles could be 
preserved, without deterioration, in a 
solution of ammonia, and this enables 
the scales to be brought from distant 
places where the fish is abundant. 
About 4000 fish are required to pro- 
duce a pound of scales and there yield 
about a | lb. of essence. A full ac- 
count of this industry appears in a 
French work entitled L'Ari dtimiUr 
laPtrfajke*, It is not a very modem 
book, but it remains a standard work 
on tee subject. 
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Perfumes, Toilet Re- 
quisites, Essences, and 
Extracts, 

(See alt o Bittkbs, Contbctionbby, 
Dktilusg, etc.) 

Perfume*.— I d the preparation of 
perfumes the alcohol or spirit used is 
rectified spirits 60° overproof, having 
about 96 per oent. alcohol This 
alcohol is obtained from crude potato, 
maize or turnip spirit, thin crude mate- 
rial being first diluted with water, fit- 
tered through wood charcoal, then 
rectified by distillation in a column still 
of the Coffey type. Several degrees 
of spirit are obtained, the beat of 
which is that called “silent” spirit 
which has 96*4 per cent, pure alcohol 
and a trace of aldehyde. It contains 
no fusel oils. In addition to the 
manufacture of perfumes this silent 
spirit » made into drinking spirit by 
the addition of flavourings, and it is 
also used to strengthen wines and 
alcoholic beverage* generally. It is 
important to note that this is not 
what » known as methylated spirit, 
nor can the latter ever be used for the 
same purpoees. The first and chief 
process in making methylated sprit is 
certainly the same, as it is the first 
runnings of the Coffey still, of about 
95 per cent, strength, but it is after- 
wards “denatured" by the addition 

it unthinkable and atthe same time 
puts it outside the excise regulations 
as to drinkable spirit. There is no 
practical way of ridding methylated or 
denatured spirit of this additional 
denaturing material to make it suit- 
able for perfumes. There are methods 
suited lor the laboratory, but not for 
commercial purposes, and. as hinted, 
any such ecwvecrioo may bring about 
dimcultias With thi excise depart- 
ment, 

Ths foflowing •« redpes of most of 
ths bast knowi psrfmaas, 

Jk A»fH*-10 « «4nct cf 


rose, 10 os. eitract of cassia, 8 ox. ex- 
tract of orris, 2 ox, extract of vanilla, 
| os. essential oil of bergamot, J oz. 
essential oil of lemon, J o*. eitract of 
civet, 40 drops otto of rose ; mix, 

MilUjUurt.— 10 os. extract of rose, 

10 oz. extract of cassia, 10 ox. extract 
of orange, 4 oz. extract of orris root, 
4 oz, extract of vanilla, 1 ca. extract 
of muik, j oz. extract of civet, 4 drops 
essential oil of almonds, 8 drops oil of 
neroli, 20 drops oil of citron, 30 drops 

011 of bergamot, 6 drops oil of cloves, 
6 drops oil of patchouli, 20 drops oil 
of rose geranium , 20 drops oil of lemon, 
10 drop oil of lavender (EngliehX 3 
drops oil of citronella, 20 drops essence 
of otto of rose ; mix. 

Heliotrope. -{ 1) 6 ox. extract of 
vanilla, 10 ox. extract of rose, 5 oz. 
extract of orange, 6 ox. extract of 
cassia, 1 oz. extract of musk, 7 drops 
essential oil of almonds, 10 drops otto 
of roee ; mix. (2) 1 part geranium 
oil, 4 parts best wintergreen oil, 3$ 
parts best almond oil, 16 parts lemon 
oil, 250 parts benzoin tincture, 500 
parts roee tincture, 500 parts orris 
tincture, 1000 parts perfumers’ alco- 
hol 250 parts distilled water. 

New Mown //ay.-(l)20 ox. extract 
of tonquin, 10 oz. extract of roue 
triple, 10 ox. extract of geranium, 10 
ox. extract of jasmine, 10 ox. extract 
of orange, 12 ox, extract of rose, 2 oz. 
extract of storax; mix. (2) 2 part* 

patchouli oO, 15 parts bergamot oil, 5 
parts geranium oil, 760 parts cumarm 
tincture, 750 parts orris tincture, 750 
parts perfumers’ alcohol, 250 parts 
distilled water. 

FranppannL — \0 ox. extract of 
roee, 10 ox. extract of cmfc, 6 ot 
extract of orange, 6 ox. extract of 
orris, 21 ox. extract of tonquin, 21 <*. 
extract of vanflk $ ox. extract of 
musk, 1 ox. extract of civet. 86 drops 
tat oQ of neroB, 40 drop* Mat wl 
gmifam, SO drop ofl ta#” 10 *; 
Sdropiifl <4 iMwood, » dr°f« 
otto of rose i «fet- * 


Pbbfumes: Sachet Powders. 


28 days, and add : 20 oz, extract of spirit of wine, 2 pints rose water, U 
orris, 10 oz. extract of rose, 10 02. oz. essential oil of lemon, 2 oz. English 
extract of jasmine, 10 oe. extract of oil of lavender, 1 oz, oil of cloves, } 

cassia, 10 oz. extract of tuberose, } oz. oz. oil of lemongraes ; mix. 

oil of citron, } oz. oil of bergamot, Patchouli— (l)\oz.oi\ of patchouli, 

3 dr. otto of roee, 1 dr. oil of pat- \ gal. perfumers' alcohol. 

choull Add last four after filtering. (2) 80 drops oil of patchouli, 10 
Sttphanotu .— 20 oz. essence of white drops otto of rose, 1 pint rectified 
rose, 10 oz. extract of jasmine, } oz. spirit of wine ; mix. 
extract of storai ; mix. Eau de Cologne, — (1) 60 drops 

WaUjlovort. — 20 oz. extract of essential oil of bergamot, 60 drops 
cassia, 20 oz. extract of orange, 20 oe. essential oil of lemon, 60 drops oil of 
extract of roee, 10 oz. extract of orris, rosemary, 30 drops oil of lavender, 38 

1 oz. extract of vanilla, $ oz. extract drops oil of neroli, 8 drops oil of citron, 
of storai, 20 drops essential oil of 16 oz. rectified spirit, 4 oz. orange 
almonds, 40 drops otto of rose ; mix. flower water ; mix oils with spirit of 

ifa^rwfto.— 20 oe. extract of orange, wine, gradually add orange flower 
40 oz. extract of rose, 10 oz, extract water, then filter. (2) £ oz. essential 
of tuberose, 10 oz. extract of violet, oil of lemon, | oz. essential oil of her* 
20 drops essential oil of almonds, 5 gamot, \ oz. essential oil of rosemary, 
drops oil of citron, 6 drops otto of 1 dr. oil of neroli, J dr. oil of thyme, 
rose, 1 0 *. extract of storai ; mix. 3 dr. essence of millcfleurs, \ oz. 

Mon Rote — 10 oz. extract of rose, aromatic spirit of ammonia, 2J oz. spirit 
5 oz, rose triple^ 5 oz. extract of orange, of horse-radish, enough rectified spirit 

4 oz. extract of musk ; mix. of wine to make 40 oz. ; mix, let it 

Wild Roh.—S os. extract of cassia, Btand in bulk for some time (the longer 

8 oz. extract of orange, 16 oz. extract the more exquisite the blend), then 
of rose, 8 oz. rose triple, 20 drope filter. (3) 6$ porta oil of neroli, 14 
essential oil of lemon, 20 drops oil of parts oil of bergamot, 34 parts oil of 
spearmint. lemon, 14 parts oil of rosemary, 20 

Rote.— 15 parts bergamot oil, 40 parts petit-grain oil, 20 parts musk 
parts geranium oil, 4600 parts per- tincture, 6000 parts perfumers’ 
fumera’ alcohol, 1000 parts distilled alcohol ; other ingredients in various 
water. makes of Eau de Cologne are lavender 

White Rote,— 6 ox. extract of roee, oil, Portugal sweet orange oil, thyme 
4 oz. rose triple, 6 os. extract of violet, oil, lunette oil, lemon rind oil, citron 
3| oz, extract of jasmine, 1} os. ee* oil, German halm oil, cinnamon oil, 
Bence of patchouli ; mix. t pineapple oil, and sometimes an ex- 

Vim os. extract of tremely small proportion of pepper- 

tuberose, 12 os. extract of orange, 4 mint oil. 

02. extract of dvet, 4 drops essential Lavender TTafer.— (1) 2J oz. beet 
oil of almonds ; mix. foreign oil of lavender, 1 os. extract 

BwytwhU,— 8 0 *, extract of tuber- of musk, 1 oz. easenee of mareechale, 
?*» 8 extract of roee, 8 oa. ex- t oz. essential oil of bergamot, 10 drope 
of violet, 8 os. extract of jasmine, otto of rose, 6 ox, orange flower water, 

2 ^fcact of vanilla, 2 os. extract 32 ox. rectified spirit of wine ; mix. 
, 8tor «» 40 drops essential oil of (2) 16 fl. ox. oil of Mitcham lavender, 
woonda, 20 droja oil of neroli ; mix. 24 (hops tincture of musk, 16 gal of 

./% Blow *.— 10 parts geranium perfumers’ aloohol, 2 gal, distilled 
?• , 40 pwt» bergamot oil, 60 parts water (warm) ; add the two first in* 
rJf 0 * ^ Ityff parts orris tincture, gradients to the two Utter, mix, and 
JW parU dMilUd water, 3600 parts let stand until assimiUted. 
P’rfumji’aJodioL - Sachet Powders. Fram i f mm 

TFodir. — 7 pint? rectified 0 * powdered starch, 8 os. 



Toilet Requisites. 


precipitated chalk, 1 oz. orris root, 60 
drops oil of geranium, 2} dr. oitract 
of fracgipanui ; mix, and pass through 
a fine sieve. 

Estern Bouquet Sachet.-A oz. pow- 
dered starch, 4 oz. precipitated chalk, 
4 oz, orris root, 30 drops essential oil 
of bergamot, $ oz, essence bouquet ; 
"mix and jjw* through a sieve. 

Violet Sachet. — 8 oz. powdered 
starch, 4 oz. precipitated chalk, 6 oz. 
orris root, \ oz. extract of wood-violet, 

6 drops oil of neroli ; mix well, and 
pa® through a sieve. 

Rote Sachet Powder.— I lb. powdered 
starch, 1 lb. precipitated chalk, 8 oz. 
orris root, 10 drops otto of rose, 20 
drops oil of roee geranium, 1 dr, ex- 
tract of rivet ; mix, and pass through 
a sieve. 

Jockey (Rub Sachet .— | oz. powdered 
magnesia, 3 dr, essence of jockey club, 
60 drops essence of musk, 4 ox. pow- 
dered orris root, 8 ox. powdered starch, 

8 oz. precipitated chalk ; mix, and pass 
through a sieve. 

Perfumed Pomade*, White.— 

8 oz. best white wax, 4 ox. tallow, 13 
o*. lard ; melt together by gentle beat, ; 
and oo cooling, add 20 drops oil of 
bergamot, 10 drops oil of lemon, 6 
drops oil of Peru balsam, 6 drops oil 
of cloves ; stir well when perfumes are 
being added. 

Slack. -8 ox. best wax, 4 ox. tallow, 
13 ox. lard; melt, and colour with 
bone black, adding perfumei ax before. 

Brown.— Use the same ingredients 
except bone black, for which substitute 
umber ; same perfumes. 

Red— Melt wax, tallow, and lard, 
and use alkanei root for colouring; 
perfumei as before. 

Toilet Articles. Cologne Vine- 
anr.—l ox. strong acetic arid, 1 pint 
Em de Cologne ; mix. 

Rm TmUt Vinegar,— i ox. rose 
petals (dried! 10 as. rose triple, 5 ox, 
acetic arid, 86 ox. distilled water ; put 
aU together, and macerate in a dosed 
wraafforM days, ahxkii* frequently, 

Um filter, 

ox. bed ewtor-oO, 
^o^rtsofokaiwbol, IJox.raMooe 


of jockey club, 12 drops otto of rose, 
1 dr. tincture of saffron ; mis, and 
after standing a few days, filter. 

Bay Rum.—% drops essential oil 
of bay-berries, 20 drops essential oil 
of pimento, | oz. acetic ether, J oz. 
powdered pumice-stone, 26 ox, rectified 
spirit of wine, 6 oz. distilled water, 

10 oz. Jamaica rum; mix oils with 
spirit of wine, add rum, acetic ether, 
and distilled water, add pumice-stone 
last, and filter through paper. If pre- 
ferred richer in odour, add 10 drops 

011 of absinthe. - 

Balm of Gilead. —A o*. best gum 
benzoin, 16 oz. Canada balsam. iJis- 
Bolve by heat, 'strain whilst hot, and 
toit add Joz.ewentialoilof rosemary, 
J oz. essential oil of lemon, \ oz. oil 
of cassia ; mix intimately. 

Cherry Tooth Paste . — 8 oz. clarified 
honey, 8 ox. precipitated chalk, 8 oz. 
powdered orris root, 1 ox. rose pink, 
3 drops oil of cloves, 3 drops oil of 
nutmeg, 3 drops oil erf rose geranium, 
enough ample syrup; rub the oils 
with the powder, and pass through b 
fine sieve, then mix into a paste with 
honey and enough syrup to make it 
soft. 


Tooth Powder .— 8 ox. best white 
soap, 8 ox. powdered French chalk, 
8 oi. orris root, 4 ox. white Hugar, 
4 ox. rose water, 60 drops oil of cloves, 
J o*. oil of peppermint ; cut up soap, 
and molt in water lath with rose water, 
rub oils with sugar, orris and chalk, 
then add it to above, stirring until 
well mixed. 

Cold OVttH*.— os, white wax, f <«• 
spermaceti, 8 ox. oil of almoiA 4 »*• 
roee water 5 ? melt well, and stir until 
odd. 


Superior M Orem-lO ox. {** 
area lard, 4 ox, finest raster-oil, 'M 
est English spermaceti ; melt i» 8 
run lath, ttOiSr in gndudly, •ft* 
mng Bond mi tmini add tta 
oUowiaf : I < 1 *. nae mtw, l* 
Mm ItHMUtt, HOP. H 6 ™ 
mu; ^dOTimdiajWdropro*’"' 
* bugunot. •»«? oe S 0 

i rm ; M bM 
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Kuarian isinglass, 6 oz. row water ; I 
take in a water bath, and add 4} or. 
pure glycerine (fluid), 1} <*• clarified 
honey, 6 drope otto of rose. 

Rotmary Hair-Wath.—bQ gr, gait 
of tartar, 2} oz. rose triple, 9$ oz. 
rosemary water ; make a lotion, 

Violet Powder .— 12 lb. powdered 
starch, 2 lb. orris root, } oz. essential 
oil of lemon, $ oz. e®ential oil of 
bergamot, £ oz. extract of civet, 1$ dr. 
oil of cloves ; mix the powders intim- 
ately, then having mixed the per- 
fumes, add them gradually. Pass 
twice through a sieve. 

Rote Face-Powder.— 7 lb. powdered 
starch, 30 gr. rose pink, 20 drope 
essential oil of bergamot, 10 drope 
otto of rose, 60 drope oil of roee 
geranium ; mix well and peas through 
a sieve. 

Essences.— The term essence im- 
plies a preparation of the essentially 
active portion of a substance, but it is 
widely and erroneously applied to a 
variety of decoctions, infusions, solu- 
tions, tinctures, and fluid extracts, as 
well as the alcoholic solutions^ essen- 
tial oils from plant*. In preparing 
essences, the solid ingredients must be 
thoroughly bruised, powdered, or 
aliced, so as to expose them completely 
to the action of the spirit. When the 
active principle to be obtained is partly 
foed and partly volatile, the most 
suitable process is simple digestion in 
alcohol, either weak or absolute, accord- 


For all first-class articles, the alcohol 
used must be pure, and free from 
colour, odour, and flavour. The follow- 
ing are amongst the most important 
essences in use. 

Aconite.— 8 oz. dried powdered 
aconite herb, 16 o«. rectified spirit ; 
macerate 4 dayB at 68° F. (20° Cy- 
press, strain ; the marc or Residue is 
again macerated with a little spirit and 
pressed as before, so that the weight of 
the united tinctures may be double that 
of the herb. 

AUepice.—\ fl. oz. essential oil of 
allspice (pimento), 1 pint strongest rec- 
tified spirit; agitate till perfectly 
mixed ; next day decant the clear from 
the sediment. 

Alrnnd*,— (1) 1 fl. oz. essential oil 
of almonds, 1 pint spirit ; proceed as 
Allspice. 

(2) 1 B. oz. essential oil, 7 fl. o*. 
spirit. 

Amrumiacun.— (1) 1 lb. ammonia- 
cum in tears, bruised in a cold mortar 
with $ lb. coarse, well- washed, siliciouB 
sand or powdered glass, and £ pint 
rectified spirit gradually added ; tritu- 
ration is continued till the whole is re- 
duced to smooth paste, and it is then 
placed in a wide-mouthed bottle with 
} pint spirit of wine; digest for a week 
with frequent stirring, and after allow- 
ing to settle, decant the clear into 
another bottle for use. 

(2) Reduce 1 lb. ammoniacum to a 
cream with | pint boiling water ; as 


or maceration should be 
continued for at least 10-14 days, and 
the materials should be repeatedly agi- 
Uted, so as to ensure oontalt between 
, fra g®ente. A more concentrated 
solution may be obtained by the pro* 
S® ^ displacement or percolation, 
the object is to extract only an 

1 » ktier 

“ to digest fite materials in 

tem PWatu« of the alcohol employed, 


and cautiously add 1} pint rectified 
spirit of wine ; cork tightly, and let 
macerate for a few days ; put the bottle 
in a waim place for ine sediment to go 
down, and filter off through flannel. 

A ncAovy,— (!) 1 lb. anchovies, boned, 
pulped in a stone mortar, and passed 
through a hair or wire sieve ; boil the 
bones kA the portion that will not go 
through the sieve in 1 pint water for 
15 minutes, and strain; to thestraised 
liquor add 2} os. each of salt and flour 
as well as the pulp, and simmer the 
whole for 3 or 4 minutes; remove from 
the fire, oool,and mix in} pint strong 
pickling vinegar ; bottle, and noun 


with wax, capsule, or bladder. Cochi- 
Deal or ann&tto may be used for colour- 
ing. 

An^rfipa.— 1 or, bruised angelica 
root, I oz. rectified spirit, 16c*. water; 
digest, and distil over 6 ox. 

Anitted.-l ox. oil of anise, 8 os. 
rectified spirit. 

Anodyne.— (1) 1 dr. powdered hard 
aqueous extract of opium, } dr. pow- 
dered cinnamon, 1 fl. oz. rectified 
spirit ; digest a week. 

(2) 5 dr. recent extract of henbane, 
2 fl. os. rectified spirit; digest a week, 

Aromatic. —I dr. hay saffron, 6 fl. 
dr, rectified spirit ; digest together, 
filter ; to filtrate add 1 dr. oU of cin- 
namon, 1 dr. powdered white sugar, 2 
fl. dr. rectified ether, } dr. oil of nut- 

a | dr, essence of ginger; after 
ig and a few days' repose, decant 
the clear. 

Ztark.— (1) 4 dr. resinous extract 
of yellow bark, 1} fl. oz. rectified spirit, 
} fl. oz. tincture of orange-peel, 1 fl. 
dr. acetic add ; digest a week. 

(2) f dr. quinine disnlphate, 2 dr. 
resinous extract of bark, 2 fl. oz. recti- 
fied spirit ; digest a week. 

Baf.—{ 1) 1 lb. lean beef chopped 
small, } pint water ; put into large 
bottle and shake violently j hour ; 
strain the liquid into* jug ; boil the 
solid reridoe in 1 pint water for 20 
minutes ; strain, and add the liquid to 
the previous cold infusion ; evaporate 
to consistence of thin syrup, add nit 
and spioa to taste, and while boiling 
hot poor into cans or (previously 
heated) bottles, hermetically seal, and 
store in a cold place. 

Cmkor.~{\) U os. dean cam- 
phor dissolved in 1 gal, rectified 
spirit* 

(2) 18 fi. dr. tincture of camphor, 
1 1 dr. tincture of myrrh, 18} 1 dr. 
rectified spirit, 

(3) 1 dr, camphor dMred in 2} os. 
rectified mint; add } os, water, 

(4) 1 dr. powdered camphor db- 
acM hi 12 1 os. water refesrated 
with oarbodc add as. 

( br as u y.— AiiSyce. 
Creff reyw. — fi| lb. barer card* 


mom reeds ground in a pepper-mi^ 
1 gal. rectified spirit of wine ; digest 
for a fortnight, press, filter. 

Coma. —As Allspice. 

Ctyznne.— (1) 3 recently-dried 

capsicum pods, 1 gal. rectified spirit ; 
digest 14 days, press, filter. 

(2) 1 oz. cayenne pepper, 1 pint 
brandy ; digest, press, filter. 

Crfcry.—4} oz. bruised celery seed, 
1 pint proof sprit ; digest 14 days, 
strain. 

Chammi!t,—(l) As Allspice, 

(2) 1 lb. sliced or bruised gentian 
root, } lb. dried orange peel, 1 gal, 
proof spirit, 3} fl. ox. essential oil of 
chamomile; macerate a week. 

(3) } lb. quassia wood may replace 
the gentian and orange peel. 

Cmnaswu.— (1) As Allspice. 

(2) 5 oz. dnnamon, | pint rectified 
sprit, } pint water ; digest a week, 
strain. 

Cfotn.— (1) As Allspice. 

(2) 3} oz. bruised cloves, f pint 
proof spirit, } pint water ; digest a 
week, strain. 

Cochineal,— 2 os. cochineal, 2 oz. 
subcarbonate of potash, 2 oz. potash 
alum, 2 oz. cream of tartar, 20 oz. dis- 
tilled water. Boil the cochineal and 


potash together for about 10 minute, 
then stir in gradually the cream of 
tartar and alum ; strain through mus- 
lin, and afterwards filter through 
paper. To the filtrate add } lb. low 
sugar and diwolve with gentle heat. 

oz. coffee, 2 oz. chicory, 
1 oz. caramel (burnt sugar) ; prcpj® 
by percolation of the coffee with boiling 
water gently and quickly evaporate! 
to t or } Sts butt, adding a thick 
aqueous extinct of the chicory «« 
syrup of burnt sugar » m to give m 
whole a treacly consistence. 

CdU/M.-( 1) 1 «. tola W» 

ttactan of tanin; **>1™: w> 
few <h;i decent the deer. 

roiwtotaM-ifci*"? 

pound tiMtaeof bemoto, 2o1, ^ 
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dill. 3 0 *. alt of tartar, 1 pint recti* 
fied Bpirit ; digest, steam. 

Fennel.— As Allspice. 

(finger. — (1) 5 oz. bruised un- 
bleached Jamaica ginger, 1 pint recti- 
fied Bpirit ; digest a fortnight, press, 
filter. 

(2) Ab (1) with addition of very 
little essence of cayenne. 

(3) 12 lb, best unbleached Jamaica 
ginger in coarse powder digested in 
2$ gal. rectified spirit for 14 days ; 
the expressed and strained tincture is 
reduced by distillation in a steam or 
water bath to 1 gal., cooled, transferred 
rapidly to stoppered bottles, and fil- 
tered. 


(4) Equal parte beet unbleached 
Jamaica ginger in coarse powder, and 
silicious sand, sprinkled with enough 
rectified spirit of wine to perfectly 
moisten ; after 24 hours the mass is 
placed in a percolator, and after re- 
turning the first runnings 2 or 3 times, 
the receiver is changed, and more 
rectified spirit is poured on gradually 
and at intervals as required, until aa 
much essence is obtained as there has 
been ginger employed. 

(5) Causes no turbidity with water 
or syrup. 1 lb. finest Jamaica ginger 
in powder, macerated i*8oz. rectified 
spirit for several hours; add more 
spirit, and percolate to 16 o*. ; add 
2 oz. heavy carbonate of magnesia, 
agitate, and add 24 ob. water ; shake 
well, and filter. If tbe filtrate is 
turbid, shake up with more magnesia, 

filter again. It becomes turbid 
after a ftw days’ rest, but on 
filtering oontinues clear . (Thresh.) 

(6) As (5) entails a loss of active 
principle in the magnesia precipitate. 
Thresh gives the fotiowing modifica- 
tion : take 1 pint strong tincture (l to 
t) finest Jamaica ginger ; add in «n*ll 
portions at * time finely* powdered 

shaking rigorously after 
m addition until notiung further is 
Palpitated ; tiirow tiSawhok on a 

“"fa «» prodwToMnni 

• pu "*' Ati ti«M Milptarie Mid 

j»Uo» 


colour of the tincture sudden' y dis- 
appears ; let stand 24 hours, filter, 
dilute with water to 4 pints, shake 
with a little powdered pumice or 
silica, and filter at 32° F. (0° C.) if 
possible. 

Headache.— (1) 1 dr. oil of lavender 
(Mitcham), 1 oz. camphor, 4 02 . liquor 
ammonia, 1 pint rectified spirit ; dis- 
solve. 

(2) 2 lb. spirit of camphor, 4 oz. 
strong water of ammonia, } oz. essence 
of lemon. 

o«. new hops (rubbed 
small), 1 qt, proof spirit; digest 24 
hours, then distil 1 pint over (quickly), 
and set the distillate aside in a corked 
bottle; to tbe residue add 1 pint 
water, boil 15 minutes, cool, eipress 
tbe liquor, strain, and evaporate as 
quickly as possible to dryness by a 
water hath ; powder the residue, and 
add to the distilled spirit ; digest a 
week, and filter. 

Lmm.— (1) 1 fl. o*. fresh oil of 
lemons, 8 8. os. alcohol (strongest 
flavourless rectified}, 4 oz. exterior 
yellow rind of lemons (fresh) ; digest 
48 hours, and filter. 

(2) £ lb. yellow peel of fresh lemons, 

1 pint spirit of wine ; digest for a 
week, press, and filter. 

(3) 1 lb. yellow peel of fresh lemons, 
} gal. boiling water ; infuse 1 hour, 
express the liquor, boil down to £ pint, 
oool, and add J 01 , oil of lemon dis- 
solved in 14 pint spirit of wine ; mix, 
and filter. 

(4) Soluble essence : 1| oe. essence 
of Won, 6 ox. rectified spirit of wine, 
3 ox. pure glycerine, 4 01 . pore phos- 
phate calcium ; mix essence of lemon, 
spirit of wine, glycerine, and 8 ql of 
distilled water, agitate briskly in a 
quart bottle for 10 minutes, and now 
introduce phosphate of calcium, and 
again shake. Put in a filter and let 
it pus through twice. Mow digest in 
filtrate for 2 or 3 days, 1) <*. fresh 
lemon peel, and again filter. 

bmp .- 2 ob. farrago root, 1 oe 
lovage seeds, 10 ob, rectified spirit* 
digest a week, and filter. 
jVNjMp.-Ai Afispiee. 



Ormge,— (1) As lemon. (2) 4 o«. quassia in 1 pint of proof spirit for 
fresh yellow rind of orange, 4 pint 10 days, and filter, 
rectified rant, 4 put water ; digest (2) Equal parte powdered quassia 
for a week, pees, filter ; add 1 qt. (sprinkled with a little rum) and 
sherry. “ foot " sugar, reduced to the consis- 

(3) In the * Journal of Pharmacy,' tence of a semifluid extract by the 
Mr. M. Bond describes an improved addition of a few spoonfuls of water, 
method of preparing this extract as (3) 1 ox. powdered quassia, 2 oz. 
follows : sweet orange peel, in tnoder- burnt sugar colouring, well stirred to- 
atelyfine powder, 16 oz. ; glycerine, gether. Used as fraudulent substitutes 
3 fl. os. ; alcohol, water. Having for hope, 
mixed 14 fl. os, alcohol with 2 fl. o*. Quince.— The essential flavouring 

glycerine, the peel fa moistened in a ingredient in this fruit is ethyl pelar- 
Wedgwood mortar with 12 fl. oz. of gonate. 

this mixture. After standing 12 hours Quinine. — H 07 • disulphate of 
percolation is conducted in the usual quinine, 4 pint rectified sprit ; digest 
maimer. Tlie percolation is finished with warmth, gradually dropping in 
with a mixture of 2 parte aloohol and a little dilute sulphuric acid (avoiding 

1 part water. Reserving the first 14 fl. excess), and constantly agitating until 
o*., add 1 I, oa, of glycerine to the the whole is dissolved Every fl, dr. 
remainder, evaporate to 24 fl.o«. .which contains 8 gr. disulphate of quinine, 
mix with the reeerved portion. The or about 10 gr. of the neutral sulphate, 
author describes this preparation as If more sulphuric acid is added than 
possessing all the aroma of the mange suffices to dissolve the salt (i.e. convert 
peel. 1 fl. ox. mixed with 16 fl. oz. it into a neutral sulphate), the solution 
of syrup gives an excellent syrup is apt to deposit part of it on keeping, 
auraat. quite clear. By adding to a owing to the gradual formation of 
pint of simple syrup 4 fl. dr. of the ether by the action of the eicees acid 
extract, and a few drop of solution on the alcohol. 

of citric add, a most delicately ftatplxrry. —Raspberry essence, 3 
flavoured and unfermen table syrup dr. ; tincture of orris, | ox. ; citric 
for mineral waters is produced. add, J ox. ; liquid carmine, 16 drop ; 

PmeL— Oil of almonds, 3 dr. ; extract rose, \ ot. ; alcohol, 8f, 
pineapple oO, 3 dr. ; tartaric acid, 4 pint. 

3 dr, ; alcohol, 80°, 14 pint. Rennet .'- For the preparation of 

Pear, jargonelle. — The eaential concentrated solutions, only dried 
flavouring ingredient in this fruit is calves' stomachs are suitable, m 
amyl acetate. tboee which have been Mown out vita 

Pennyroyal. —As Peppermint. air and dried as quickly as possible & 

PeppeminL-{\) 1 oa. oil of pep- best. The small stomachs of the 
permmt, 4 <*, rectified spirit ; mix. youngest animate are richest in w* 

(2) To (1) add 4 0 *. herb of pepper- moot. Fresh stomachs are useless fir 
mini, or parsley or spinach leaves preparing a concentrated essence, ■» 
(preferably one of the first two), digest they yield a thick jelly which, V 
for a week, or until sufficiently filtering, gives only a small quanta 
coloured; Iff or 12 gr, sap green of liquid Conoeotrated extract 
rubbed up with a teaspoonful of hot pare! from stomachs under 14 djf 
water, is also used for colouring. Is light yellow in colour, whilst 

Pimppk*~(l) Pineapple eawnoe, prepared after fl to 8 months sWJJF 

2 os. ; citric acid, 1 os. ; alcohol, 80°, of the stomachs te daA brown. 1 

2 piste. results from slight decay of 

(3) Tbs Mentis! fiavourii* ingre- stomach, and a* the colour does ^ 
(Beet is this fntitte athyl butyrate, affect the usefulnass of the ^ 

Qnsari#.— (1) Digest 1} os. sliced b advisable to sesitomseto ffbich * 
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been stored for at least 3 months. The 
portion of the stomach without folds, 
the portio pylorica , is cut away, as it ha 
poor in ferment. 

Acid liquids, are usually employed 


for extracting, as they seem to produce 
richer solutions, but this is only be- 
cause they act more quickly at first 
than water alone. Hydrochloric acid, 
containing 0*1 and 0*2 per cent, of 
acid, in 2 days gave extracts twice as 
rich in ferment as an aqueous one ; but 
after 8 days all 3 solutions were equally 
strong. A little thymol was added to 
prevent decomposition during the ex- 
periment. When the temperature is 
raised to 86°-&5° F. (30°-35°C.), 
water act* more rapidly than the acid, 
and tbe solution is richer than that 
produced by acid at the ordinary tem- 
perature, 

Attempt* were made to produce con- 
centrated solutions by means of dilute 
acids, but without success. A 0*3 
per cent, solution of salicylic add gave 
a liquid which was quite freeh after 
12 months, but after only 2 months its 
activity had fallen off to the extent of 
one-half. 

A series of experiments made with 
solutions of common salt containing 
from 2 to 26 per cent, shows that 
solutions containing 3 to 8 per cent, of 
salt yield the liquids richest in ferment, 
and capable of the higheet degree of 
concentration, 

This property of dilute salt solutions 
depends on the fact! made knows by 
Graham, that common salt is a very 
easily diffusible substance. Organic 
acids in combination with common salt 
a™ no better extraction agents than 
the salt alone; 6 per cent, solutions of 
V™ or potassium sulphate are lees 
efficacious than the feme strength of 
, solution. Potassium chloride be- 
haves in much the feme manner as 


common salt ; aa a«OMi of th« poU 

Tm 'I’ 1 ®* 1 ®' ■“WOW, neither ed 
ae anciently as a preddtatimr am 

< * lf, 


nary temperatures, yield & solution of 
which l vol. will coagulate 10,000 vol 
of new milk at a temperature of 96°F. 
(35°C.) in 40 minutes. If the filtered 
solution is treated with 60 to 90 grm. 
more of stomach, a dilution of double 
strength is obtained; another repetition 
gives a solution 3 times the strength of 
the original. 

To prevent decomposition, about 
0*3 per cent, of thymol may be added 
to the concentrated rennet extract 
solution. Possibly a alight taste due 
to this may be detected in the finest 
cheese, but for the same reason oil of 
cloves is much more objectionable. 
Boric acid is on all accounts the best 
antiseptic to employ, and solutions to 
which it has been added may be kept 
in covered vessels for months. (See 
Pbkseeying.) 

All extract solutions lose strength 
on keeping ; during the first 2 months 
the solution may become 30 per cent, 
weaker, then the strength remains 
nearly constant for 8 months in the 
case of a solution of 1 : 18,000. Alco- 
hol is almost as good an antiseptic as 
boric acid, if the solution be preeerved 
in well-stoppered flasks. 

Detailed experiments show that the 
time required to coagulate milk is in- 
versely proportional to the strength of 
the extract solution. From ibis the 
strength of a solution can be deter- 
mined by adding 1 c.c, to 1 litre of milk 
at 95° F. (36° C.), and noting the time 
required to coagulate tbe milk : this 
time multiplied by 10 gives the time 
for the proportion 1 : 10,000. (H. 
Sohxlefc.) 

Rhubarb,— ox, rhubarb powder, 
5 ox. ailicious sand, 1 pint proof spirit; 
extract by displacement. 

Aoyok.— 40 gr. ambergris, 20 gr. 
muak, 10 gr. avet, 10 gr. carbonate 
of potash, 6 drops oil of cinnamon, 4 
drops ml of rhodium, 4 drops otto of 
roees, | pint rectified spirit of wine ; 
macerate 10 days or longer. 

Sartoporill o,-(l)2pb. sarsaparilla 
root (best red Jamaica) carefully deoor- 
tioated, the bark reduced to ooaraa 
powder, Digest for 7 to 10 dqn in f 



pint sherry and J pirft rectified spirit, 
with frequent agitation ; the essence 
is expressed, and in a week the clear 
portion is decanted from the sediment. 

(2) 10 oi. braised sarsaparilla, 6 
pints distilled water; macerate at a 
temperature of 120° F. (49° C.) for 6 
hours, and strain; repeat with the 
same quantity of fresh water ; mix the 
liquors, and evaporate in china vessels 
at 160° F. (71° C.). 

(3) 2f lb. hark separated from nrsa- 
panda root, exhausted with water as 
(2); the liquid is evaporated as quickly 
as possible in & water hath to 16 fl. ox. 
and when odd mixed with 4 fl. ox. 
rectified spirit, 

(4) 8 ox. bruised sarsaparilla, q.i. 
hot water ; exhaust the root by suc- 
cessive macerations, unite the liquors, 
and evaporate to 10 fl. os, ; strain, and 
add when cold 4 fl. dr. each alcohol 
(0*S42> and tinctures of guaiacum and 
meaereon, 1 ft ox. white wine, 12 
drops oil of sassafras, 2 dr. extract of 
liquorice; agitate, and after repose de- 
cant as before. 

Savoury Spied.— { 1) 4 oz. black 
pepper, 3 dr. powdered turmeric, 1} 
dr. coriander seeds (all ground), 1$ fl. 
dr. oO of pimento, } dr. each oils of 
nutmeg, doves, casta, and caraway, 
1 pint rectified spirit ; digest with agi- 
tation for a fortnight, 

(2) 3 ox, black pepper, \\ ox. all- 
spice, $ os. each nutmegs and burnt 
sugar, 1 dr, etch cloves, cash, con- 
ander, and caraway seeds (all bruised 
or ground), 1 pint rectified spirit ; di- 
gest with agitation for 14 days, press, 
and filter. 

&ap, —4 of. Outlie soap (in shav- 
ings), 1 pint proof spirit ; dissolve, and 
add * tittle perfume. 

8e*p ffcrfr.— 1 o», each lemon 
thyme, winter svory, sweet marjoram 
and sweet bull, { os. each eschalots 
and grated lerooe-peel, J <*, bruised 
celery seed, 1 pint proof spirit or 
brandy; dfeeet far 10 to 14 days, 

Spnm.—i decoction of the young 
tope of the bkd spruce flr, evaporated 
to the mmfm d a thick mop. 
fed topfe'ipm ber, tie. 

" ' "ii&jll T- ' 


Vanilla.-- (1) 2 o*. vanilla beam 
(cut small), 1 pint rectified spirit of 
wine; macerate one month, and 
filter. 

(2) This flavour is familiarise result 
of its presence in chocolate, ices &ud 
other confections. The actual source 
is the pod or fruit of the vanilla plant. 
Close inspection of these shows them to 
be covered with a white efflorescence ; 
this consists of the essential principle 
of vanilla, which has exuded and cryg. 
talliaed. To this body the name of 
vanillin has been given. Vanillin 
constitutes about 2 per cent, of the 
pod, and like many other flavouring 
and odoriferous substance! is an alde- 
hyde in composition. To obtain the 
flavour of vanilla in the most thorough 
and efficient manner there is probably 
no simpler method than to powder the 
pods themselves with sugar as a diluent, 

The direction to this is that in light- 
coloured cakes and ices the appearance 
of what look not unlike particles of 
snuff scattered throughout the sub- 
stance is unsightly. To obviate this, 
» tincture or easenoe of vanilla may be 
prepared by macerating the vanilla in 
alcohol and filtering rtff from the in- 
soluble matter. The solution thus 
obtained yields all the flavouring 
bodies of the pods without the pre- 
sence of the objectionable solid por- 
tion. 

Vanillin is one of those substances 
which has been artificially prepared, 
the procees usually adopted being that 
of subjecting eugenol, the essential 
constituent of of of doves, to a pro- 
cess of oxidation. When thu< F®- 
pared and thoroughly purified, vanillin 
oonsats of a white crystalline matter 
of so intense vanilla odour. Itj* 1 ®' 
portent that the vanillin should w 
thoroughly freed from the oil of clov» 
from which manufactured, or else tbe 
substance fa Hahi » to ban itself a 
distinct odour and ft* dfr* 
Vaoiltin ia tiafatt to adult*** 00 
various hunk* but wW» 

stanoei, the ^ d 

which** be 



The manufacturers point out that a 
mixture of 2| per cent, of vanillin in 
sugar is equivalent in strength to the 
vanilla pod itself, As the equivalent 
of the confectioner’s “vanilla sugar/’ 
they recommend that per cent, 
vanillin sugar should be taken in the 
same quantity as would be taken of 
vanilla iteelf. Vanillin forms a very . 
useful substitute for vanilla, and from 
its greater cheapness is somewhat ex- 
tensively used. It is doubtful, how- 
ever, whether for the most delicate 
flavouring purposes it can be considered 
a complete substitute for true vanilla. 
While undoubtedly, vanillin is the 
chief and predominant flavouring in- 
gredient of vanilla, yet it is probable 
that there are traces of other flavour- 
ing matters present, and the flavour of 
the pod is therefore that of vanillin, 
pint such additional flavours as are 
given by these other bodies, which are 
absent in artificial or synthetic vanillin. 

Reverting a moment to the essence 
of vanilla, while the best is prepared 
from fresh pods, inferior qualities con- 
sist of tinctures made from the almost 
exhausted residue, which are subse- 
quently fortified by the addition of 
artificial vanillin. 

Rafcf Pcmd .— I of. water fennel 
(fine -leaved water hemlock, 
bruised), 4 fl, ot, proof spirit j digest. 

Westphalian. — (1) 3 or. tar, 2 oz, 
sugar colouring, I pint hot crude 
pyroligneous acid ; agitate constantly 
Jor 1 hour, and after repcee decant 
the clear portion. 

( 2 ) i 02. Barbados! tar, 1 on. burnt 
81 ^r, 1 oz. common salt, J pint strong 
pckling yineg&r, J pint port or older 
^ <%wt m Wore, Used to 
a smoky flavour to meat, fish, 
Jrj *7 washing over, or addh* a 

pickfei ^ te “ in 

< <*. utnet ot 

l »><* '•rermwoM, 


Fruit Ewanqee, Artificial.— 

Kletsdnsky published years ago formu- 
lae for 1 5 fruit essences, which were re- 
published by several journals. Some of 
these formulas were again produced in 
the * Confectioner’s Journal ’ without 
any alterations, except that in the es- 
sence of apple the quantity of oxalic 
acid was reduced from 1 to J part, and 
glycerine from 4 to 2 parts ; in essence 
of raspberry the succinic acid was 
entirely omitted, and essence of peach 
was directed to be made of 2 oz. oil of 
bitter almonds, 1 oz, acetic ether, and 
2 pints alcohol ; but the latter product 
has evidently the flavour of peach 
kernels accompanied by a slight fruit 
odour. The flavour of peach fruit may 
be imitated by using 5 parte each 
acetic-butyric and amyl-acetic ethers, 
J (or less) of methyl-salicylic ether (oil 
of wintergreen), 2 or 3* parte oil of 
bitter almonds, and 80 or 100 of 
alcohol. 

Kletrinsky’s formulas for the ex- 
tracts of strawberry and raspberry are 
much improved by adding 10 to 20 per 
cent, of tincture of orris root. If 
desired, the rather acrid taste of this 
tincture may be removed by precipi- 
tating the resm, and if solution of lead 
acetate is used for this purpose, the 
filtrate should be carefully freed from 
any excess of lead by sulphuretted 
hydrogen, or by agitation with solution 
of sodium sulphate, which salt, being 
insoluble in the alcoholic liquid, will 
not impart its peculiar saline taste. 
The tincture of orris may probably be 
conveniently replaced by an alcoholic 
solution of the oil of orris, which has 
been an article of commerce for some 
years past. 

Since several very important errors 
had crept into the formulas of Klet- 
riniky as first published, some of 
which are, however, readily corrected, 
it has been thought beet to republish 
all the formulas from Witts tein’c 
’ Viertel jahreewhrift/ xvi, p, 268. 
These Jormufaa are given in parts by 
measure for 100 parti alcohol, ilia 
whoever acids ire used, they are to 
be prerimily dimolved in akohoL 
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Apple.— Aldehyde, 2 parts ; chloro- 
form, acetic ether, nitrous ether, and 
oialic add, each 1; glycerine, 4; 
amybvalerianic ether, 10. 

Apriw*.— Butyrio ether, 10 ; valeri- 
anic ether, 5 ; glycerine, 4 ; amylic 
alcohol, 2 ; amyl-butyric ether, chloro- 
form, cenanthic ether, and tartaric acid, 
each 1. 

Banana , — Consists usually of buty- 
ric ether and amyl-acetic ether, equal 
parte, dissolved in about 5 parte alco- 
hol. 


BtacHerry, —Tincture of orris root 
(1 to 8), 1 pint ; acetic ether, 30 drops ; 
butyric ether, 00 drope. 

Blade Cherry. — Benzoic ether, 5 ; 
acetic ether, 10 ; oil of perxico (peach 
kernels) and benioic add, each 2 ; 
oxalic add, 1. 

Cherry. — Benioic ether, acetic ether, 
each 5 ; glycerine, 3 ; ocnanthic ether 
and benioic acid, each 1. 

Currant— Acetic ether, tartaric acid, 
each 5 ; benzoic add, succinic add, 
benzoic ether, aldehyde, and cenanthic 
add, each 1. 

Grape. — (Enacthic ether, glycerine, 
each 10; tartaric add, 5; succinic 
•cid, 3 ; aldehyde, chloroform, and 
formic ether, each 2, and methyl-sali- 
cylic ether, 1. 

fewon.— Oil of lemon, acetic ether, 
and Urtaric add, each 10 ; glycerine, 
6 ; aldehyde, 2 ; chloroform, nitrous 
ether, and succinic ether, each 1. 

M don. — Sebacy lie ether, 10 ; valeri- 
ether, 5; glycerine, 3: butyric 
ether, 4 ; Aldehyde, 2 ; formic ether, 


Nectarine. —Extract of vanilla, 5 
pirU ; eaeooe of lemon, 2 ; maux 

of pineapple, 1 , 

Orange .— of orange tod gh- 
«ro»,«chl0; aldehyde and chW 
fonn, each 2 ; acetic ether, 5 ; beoeoic 
•ther, formic ether, butyric ether, 
aoyi-eoetfe ether, methyl*«dioylk 
and tartaric add, each 1. 

Few*. -Formic other, valerianic 
butyric ether, acetic ethv, dy. 
ooriM, and oft of perrioo, each 6; 
aldehyde and amylic alcohol each 2; 
MbMyhc ether, L 


fW. -Acetic ether, 5 ; mnykcetic 
ether and glycerine, each 2. 
Pineapple. - Amyl-butyric 

ether, 

10 ; butyric ether, 5 ; glycerine, 3 * 
aldehyde and chloroform, each I, * 
Ptom.— Glyoerine, 3 ; acotic ether 
and aldehyde, each £>; oil of persico 
4 ; butyric ether, 2 ; formio ether ] 
Baepberry. -Acetic ether and tar- 
taric add, each 5 ; glycerine, 4 ; aide- 
hyde, formic ether, benzoic ether, 
butyric ether, amyl-butyric ether’ 
acetic ether, ocnanthic ether, methyl! 
salicylic ether, nitixm^ether, sebacvlic 
ether, and succinic add, each 1, 
StravUrry. — Butyric ether and 
acetic ether, each 6 ; amyl-acetic 
ether, 3 ; amyl-butyric ether, and gly- 
cerine, each 2 ; formic ether, nitrous 
ether, and methyl-salicylic ether, each 

The different manufacturers of arti- 
ficial fruit essences doubtless prepare 
them by formulas of their own, and 
this explains the difference in the 
flavour, which is particularly notice- 
able on largely diluting them with 
water. If the eaaenoes bve been pre- 
pared with a dilute alcohol, their odour 
is more prominent, and they are ap- 
parently stronger ; but on mixing a 
small quantity with a huge amount of 
water in given proportions, the true 
flavouring strength may be better dis- 
cerned 


The red colour of strawberry and 
raspberry eraenoes is produced by ani- 
line red (fuchiwe), the bluish tint of 
which is conveniently neutralised by * 
tittle caramel. If caramel alone is 
used for colouring essence, a yellow 
or brown colour is obtained according 
to the quantity used (Makch/ Amer. 
JL PbaroO 

Extract* an Drecantiooe of vege- 


table takas obtained by expression, 
deooction, or infusion, and evaporated 
down to a solid or lemi-solid consist- 
eooe. They are distinguished, 
tag to their sol vents, as aqueous or 
watery, aloobohc, spirituous (pw f 
U.p. spirit), acetic (dilute acidulated 
water), and ethereal Fluid extrac* 
« tom mpntd olj to » ** 
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syrupy consistence, and mixed with 
i to t 1 - volume of rectified spirit. The 

? 10 . i j j • l 


whether one or more subet&n& has 
been extracted. 

The process of preparing pharma- 
ceutical extracts divides itself into two ■ 
operations— obtaining a solution of 
principle required, and evaporating 
that solution to a dense consistence. 
The first step is to reduce the solid 
substance to a state that will admit of 
its complete exhaustion by the solvent, 
This exhaustion is effected by diges- 
tion, displacement, decoction, or ex- 
preesion, and the milting solution is 
carefully filtered. 

The elimination of the eicesa water 
in order to bring the solution to the 
desired consistence, is usually per- 
formed by evaporation. This may be 
conducted in an open shallow pan, in a 
water-bath, in a double-jacketed pan 
heated by steam, or in a vacuum-pan. 
The first method is objectionable from 
the danger of incineration ; the second 
is good if £ part of salt be added to the 
water in the bath, raising its boiling- 
point nearly 7° P., and thus ensuring 
an internal temperature of fully 
*212° F. (100° C.). Steam-jacketed 
pans are commonly used on the large 
scale ; extracts prepared in vacuo are 
found to be muon superior to the ordi- 
nary articles. 

For several reasons, all those pro- 
cesses would seem to be inferior to 
that introduced by Prof. Herrera, 
whose observations satisfied him that, 
when the water partially congeals, the 
dissolved principlee remain in solution 
in the mother hquora, and that 2 or 8 
congelations are generally sufficient 
for obtaining the solutions concen- 
trated enough to finish the extract by 
exposure upon {dates to the hat of 
» iandrying abet heated 
to 8JF, (30° C.). Extracts prepared 
^ this method accurately represent 
the properties of the plants, and those 
principles which are ranged or volati- 
**** fir the influenced heat remain 
, T >“ qpntaa required 
* "7 WBjl*, beiaj dm% # modifl- 


cation of the sorbditre, or ice-cream 
freezer. The freezing mixture may 
be ice and salt, or ice and calcium chlo- 
ride. As the congelation progresses, 
the ice-cake is removed broken up and 
pressed, to separate the mother-liquor 
as completely as possible, which is 
finished by evaporation in shallow 


Extracts should be preserved out of 
contact with the air as soon as they 
are prepared. When in pots the 
inner surface of the bladder used to 
tie them down should be moistened 
with a few drops of oil of cloves or 
creosote. Hard extracts may be kept 
in gut-bladders, covered over in stone 
pots. The essential qualities of a good 
extract are : (1) Freedom from grit 
and complete solubility in 30 parts of 
the solvent used in its preparation, 
forming an almost clew solution ; (2) 
proper consistence and uniform colour 
and texture. Extracts should be 
rejected as worthless when over 6 
months old. The following are some 
of the chief kinds. 

Acontfr.— (1) Bruise 112 lb. fresh 
leaves and flowering tops, press out 
the juice, heat it gradually to 130° F. 
(541° C.), and separate the green 
matter by a- calioo filter. Heat the 
strained liquor to 200° F. (93J° C.) to 
coagulate albumen, and again filter. 
Evaporate the filtrate by a water bath 
to the consistence of a thin syrup ; add 
the green colouring matter previously 
separated, and, stirring the whole 
together assiduously, evaporate at a 
temperature not exceeding 140° F. 
(60° C.) to a pill conristenoe. 

(2) Beat the fresh leaves of aconite 
to a pulp, and express the juice ; sub- 
ject tho residue to percolation with 
rectified spirit until tee latter passes 
through without being materially 
coloured ; unite the expressed juke 
and tho percolated tincture, filter, dis- 
til off tie spirit, and evaporate in a 
vapour or a water hath to a proper 


(3) The juke ia expressed from the 
Mi herb, which is then sprinkled 
■ with about J of its weight of rater, 
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and again pressed; Jthe mixed and 
strained liquid is evaporated in a 
vapour-bath at 122° to 140° F. (50°- 
60° C,). to about ^ ; to this as soon as 
cold, an equal weight of spirit (ap, gr. 
0*900) is added ; and after frequent 
agitation for 24 hours, the whole is 
filtered, with pressure ; the marc is 
treated with fresh spirit (equal to 
about $ that first used) and again 
(meed ; the mixed liquors are filtered 
and evaporated, as before, to the pro- 


(4) Amiuouisted.— 1 dr. extract of 
aconite, 10 or 1 2 drops strongest liquor 
of ammonia ; mix. 

(5) Dried.— The expressed juice, 
strained through a sieve or coarse linen, 
is at once exposed in earthen dishes, in 
layers of about 2 lines deep, in a stove 
or current of dry air, to a temperature 
ranging between 95° and 104° F. 
(35°-40°C.)t until reduced to dryness. 
The dried extract is packed in bottles. 

(6) Saccharated,— 4 oz. extract of 
aconite, 1 ox. sugar of milk in powder ; 
mix ; dry the mass in a warm {dace, 
adding sugar of milk q.s, to make the 
whole equal in weight that of the ex* 
tract used (4 as.). 

Alou.—{\) 1 lb. Barbadoee aloee 
in small pieces, treated with 1 pi 
boding water for 12 hour*, and the 
clear liquid evaporated. 

(2) 1 tb. Socotrine aloes treated with 
1 gal boiling water for 12 hour*, and 
the dear liquid evaporated to dryness, 

(3) 4 <*.aloea (hepatic), lqt. water; 
boil till dissolved ; when add, decant 
the dear liquid, and evaporate as before. 

(4) Macerate powdered aloes in odd 
water for 46 boors, with frequeot agi- 
tation, aad then evaporate in a water 
bth at a temperature not exceeding 
150® te 165° F. («|« to 74° C.\ until 
a paabrconristeeoe is obtained. 

— Brahe 122 Ih. 
fresh team and tender branches in a 



bath to the oonsiatence of an extract. 

Cherry , fftM.— Fluid, 16 oa, wild 
cherry in fine powder, 4 oa. glycerine, 
8 o t water ; mix the glycerine and 
the water, and digest the wild cherry 
in 8 oa. of the mixture for 4 days ; 
pack in a percolator, and pour on the 
remaining 4 oa. glycerine and water ; 
when this has disappeared from the 
surface, pour on rectified ipirit(0'817) 
until 12 oz, of fluid have been obtained, 
and set this portion aside. Then per- 
colate with spirit until 20 oa, more 
have been obtained ; evaporate to 4 oz,, 
and mix with the reserved portion. 

Cwchom.— (1) 10 oa, yellow cin- 
chona hark in coarse powder, sufficient 
distilled water, 1 oa. rectified spirit ; 
macerate the bark in 40 oa. .water for 
24 hours, pack in a percolator, and add 
water until 240 ox. have passed 
through, or until the bark is exhausted ; 
evaporate the liquor to 20 or, at a 
temperature not exceeding 100® F. 
(71® C.) ; filter, and oontinue the eva- 
poration to 3 oa., or until the ap. gr. 
of the liquid is l *200 ; when cold, add 
the spirit gradually, constantly stirring. 

(2) Rerinoua.H(o) 4 oa. any variety 
of cinchona bark in powder, 24 fl, oz, 
proof spirit; prepare a tincture by dis- 
placement ; distil off most of the spirit, 
and evaporate the reridue to the cou* 
sistenoe of an extract, 

(6) 1 lb. Peruvian back, 4 pints rec- 
tified spirit ; make 4 nuts of tincture 
by displacement ; add water to the 
mass in the percolator; digest and 
obtain 6 pinte of infusion ; distil off 
the spirit from the tincture, * nd 
evaporate the infusion to the cows* 
teooe of syrup, then mix the two, and 
complete U» evaporation. 

(c)2 lb, yellow bark, 4 fl. dr, hydro- 
chloric ado, 1 gal water ; boil, strajj 
aod reoeat the deooctian with fr** 11 

SlUr, ml «UU with 2} «. ft® 1 " 
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out in pieces end the seeds removed, 
simply macerated in cold water foi 
36 hours, frequently pressing it with 
the hands, and afterwards strongly 
pressing out the liquor, which must 
be strained before evaporating, 

(2) Compound,— (a) 6 oz. colocynti 
free from seeds, 12 oz, extract oi 
Socotrine aloee, 4 oz, scammony oi 
resin of scammony in powder, 3 oz, 
hard soap in powder, 1 oz. cardamom* 
free from capsules in fine powder, 
160 oz. proof spirit; macerate th< 
colocynth in the spirit for 4 days, pre* 
out the tincture, distil off the spirit, 
and add to it the extract of aloes, 
soap, and scammony ; evaporate tin 
residue by a water bath to a pilulai 
consistence, adding the cardamonu 
towards the end of the process. 

(t) 18 lb. Turkey colocynth boiled 
in about 20 times its weight of watei 
for 5 or 6 hours ; to the strained decoc- 
tion add 40 lb. hepatic aloes, which 
are boiled until dissolved, when the 
solution is decanted. In the mean- 
time the colocynth is exhausted with 
a second quantity of water (leas than 
the first), and the strained liquor ii 
^ded to the undissolved residue oi 
the aloes, and boiled for a few minutes ; 
after which it is drawn off and mixed 
with the first decoction of aloes ; the 
mixed liquors are allowed to stand 
until quite odd ( n y next day), to 
deposit the resinous portion. The 
nquor is decanted or drawn off, and 
evaporating as quickly as possible ; 
as soon as a treacly oonsutbnce is 
a mved at, the whole is allowed to oool 
considerably, and 4 lb. dean moist 
*** and 10 lb, Castile soap (previ- 

\ powdered scammony is 
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considerable evaporation of the spirit, 
1 qt. essence of cardamoms is expertly 
stirred in, and the extract at once 
(whilst still warm) put into stone jam 
or pots, and tied or covered over. 

Gentian.—^ lb. sliced gentian root, 
4 pints temperate distilled water ; 
macerate for 12 hours, and gently 
express the liquor ; repeat the mace- 
ration with 1 qt. water for 6 hours, 
and evaporate the mixed liquors. 

Hdltbort— 2 lb. powdered black 
hellebore, } lb. Balt of tartar, 7 pints 
dilute alcohol (sp. gr. 0 * 935) ; digest 1 2 
hours, and express the tincture ; add 
to the marc 7 pints white wine ; digest 
for 24 hours, express, mix the tincture, 
filter, and evaporate. 

1) 8 oz. hop, 15 oz. recti- 
fied spirit, 80 oz. distilled water; 
macerate the hop in the spirit for 7 
days, press out the tincture, filter, and 
distil off the spirit, leaving a soft ex- 
tract ; boil the residual hop with the 
water for 1 hour, express the liquor, 
strain, and evaporate on a water bath 
to the consistence of a soft extract 
Mix the 2 extracts, and evaporate 
at a temperature not exceeding 160° F. 
(71° C.) to a pilular consistence. 

(2) 2| lb. commercial hops, 2 gal. 
boiling distilled water ; macerate for 
24 hours, boil to 1 gal., strain whilst 
hot, and evaporate to a proper consist- 
ence. 

Jabonmdi,— Fluid. 16 ox, jabor- 
andi leaves in moderately fine powder, 
sufficient of alcohol (60 per oenl); 
moisten the powder thoroughly with 
the menstruum, pack in a conical glass 
peroolator, place a layer of 2 in. well- 
washed sand on the top of the cloth 
oowii^f the material, add menstruum 
until the liquid begins to drop from 
the percolator ; then close the lower 
orifice with a oock, and securely cover 
tbs percolator ; set aside in a mode* 
rately warn place for 4 days. At the 
expiration of this time, remove the 
cork, and add more menstruum by 

degree* until the material is exhausted* 

The tot H ot. of the percolate are 

reserved, and the remainder evapo- 

rated In a water bath, with owitaai 
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rtirring towards the close, to 2 1 os,, 
and added to the rteemd portion. 
If the percolation and evaporation 
have been properly performed, the 
fluid extract will not require to be fil- 
tered. 

Jalap,— (1) 1 o*. jalap in coarse 
powder, 5 os. rectified spirit, 10 or, 
distilled water ; macerate the jalap in 
the spirit for 7 days, press out the 
tincture, filter, and distil off the sprit, 
leaving t soft extract ; again macerate 
the residual jalap in the water for 4 
hours, express, strain through flannel, 
and evaporate by a water bath to a 
soft extract ; mix the two extracts, 
and evaporate at a temperature not 
above 140° P. (60° C.) to pilular con- 
sistence. 

(2) 2| lb, powdered jalap ; 1 gal. 
rectified spirit ; digest 4 days, and ex- 
preas the tincture ; boil the marc in 2 
gal, water until reduced to $ gal. ; fil- 
ter the tincture and decoction sepa- 
rately, and let one distil and the other 
evaporate until each thickens; mix 
the two, and complete the evaporation . 

Juniper. Macerate juniper berries 
inwatcrat77°to8fi 0 F. (25*to30°C.) 
for 24 hours ; strain, repeat the pro- 
cess with a fresh quantity of water, 
mix the liquor*, filter, and evaporate. 

— (1) An infusion of malt U 
made in water at 160° to 170° F. (71° 
to 77° C.), drained off withoat pres- 
sure, and evaporated to a hooeydike 
ouststence, TW quantities are— 1 
pint crushed mil tin 3 pints hot water, 
and the infuttu occupies about 4 
hours. 

(2) 47| oa. extract of malt, mixed 
with 1 a*, iron pyrophosphate and am- 
monia citrate dsnolrsdm l^ox. water, 

( 3 ) 6 c*. coltsfoot leaves, 6 of. 
spotted lungwort, floe, liquorice, 2 lb. 
stoned ramos, f gal. old strong ale, 
cot “hopped*: boil down to 4 gal., 
express strongly, and evaporate to 

M*kr~l os. lean meat, recently 
killed, shopped very null ; 80s. ookl 
water; date wad together for 10 
nM»; heat rraduaHy to baling ; 
tie ini 1 puffy lor slew minutes ; 


strain through « hair-sieve whilst still 
hot ; evaporate to a soft mass. 1 lb. 
meat yields barely 1 oz, (Liebig.) 

Myrrh.— Compound. 2 ox. myrrh, 
2 dr. gum-arabic powder ; triturate, 
add water enough to form a thick 
emulsion, and 4 ox. extract of couch- 
grass. 

Mux Vomica. — Alcoholic. (1) 
Soften nux vomic^ by steam, ' dry 
rapidly, and reduce to fine powder ; 
boil with rectified spirit until ex- 
hausted ; 8 train, distil off the spirit, 
and evaporate to the consistence of a 
soft extract. 

(2) 8 oz. nux vomica seeds, 3 pints 
rectified spirit ; expose the seed* to 
steam until softened, then bruise, slice, 
dry, and macerate them in | of the 
spirit for 7 days ; express the tincture 
and repeat the maceration with the re- 
maining 4 of the spirit ; again express 
the liquid ; filter the mixed, tinctures, 
distil off the greater part of the spirit, 
and complete the evaporation by a gen- 
tle heat. 

Opium.— (1) 1 lb. opium in thin 
slices, 6 pints distilled water ; macerate 
the opium in 2 pints of the water for 
24 hour* ; express the liquor. Reduce 
the residual opium to a uniform pulp, 
macerate again in 2 pints of the water 
fur 24 houre; exprera; repeat the 
operation a third time ; mix the liquors, 
strain through flannel, and evaporate 
by a water bath to pilular consistence. 

(2) 1 of. opium, 1 qt. distilled vine- 

S r ; digest 2 days with heat ; decant, 
ter, evaporate. 

(3) 4 ox opium, 4 ox. sugar, 1 
water, nib together, and keep the 
mixture loosely covered in a ffarm 
situation, about 70° F, (21° CUfor 10 
days or more ; add 1 qt cold water; 
next day filter, and evaporate. 

Omi.— 8| lb. orris root (cut 
and bruised), 4 pints rectified spirit of 
wine; percolate several times, 
lastly filter. . 

powdered, 2 os, rectified rofrit, effi- 
cient distilled water; nix therapy* 
with 40 01 of the taler, 
queotly lor 24 fyn*} pit!* * 
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through until 16 o t. bruised sarsaparilla, 2 oz. 
about 160 oa. have passed ; evaporate bruised liquorice root, 2 ok. rasped 
by a water bath to 20 oz.; when cold guaiacum wood, 2 02 . sliced sassafras 
add the spirit ; after 24 hours, filter, bark, 6 dr. sliced mezereon, 7 pints 
and evaporate to a pilular consist- spirit (sp. gr. 0*935 = 13 u.p.); digest 
ence. 14 days, express, filter, evaporate to 

(2) 15 oz. bruised poppy-heads with- 12 8. oz., add 8 oz. sugar; as soon 
out the seeds, 1 gal. boiled distilled as this is dissolved, withdraw the 
water ; macerate 24 hours, boil to heat. 

strain, and complete the evapora- (6) 16 oz. sarsaparilla, 2 oz. liquorice 
tion. root, 2 oz. sassafras, 360 gr. mezereon, 

Tolu.— 1 oz. balsam of tolu, 1 pint all in fine powder ; 4 oz. glycerine, 8 
rectified spirit of wine ; digest four oz. rectified spirit, 4 oz. water; macer- 
days, shaking now and again, then ate in a closed percolator for 4 days ; 
filter. * let the percolation commence, and 

Quassia .— 1 lb. scraped quassia, finish it by adding diluted alcohol 
sufficient distilled water ; macerate the ' (equal volumes of alcohol at 0 ■ 835 and 
quassia in 8 oz, of water for 1 2 hours ; water) until 2 pints have been obtained, 
pack in a percolator ; add water till Reserve the first 12 oz., having added 
the quassia is exhausted ; evaporate, 4 oz. glycerine to the remainder of the 
filter before it bpoomea thick, and again percolate, which evaporate to 6 oz., 
evaporate in a water bath to a proper and mix with the reserved portion, 
consistence for pills. (c) 16 oz. Jamaica sarsaparilla cut 

Rhatany.—l oz. rhatany in coarse transversely, 280 oz. distilled water at 
powder, 15 oz. cold distilled water ; 160° F. (7l°C.X 1 oz. rectified spirit; 
macerate 24 hours in 2 oz. of the macerate in | the water for 6 hours, 


water ; percolate the whole ; evaporate 
by water hath to dryness. 

Rhubarb,— (1) 8 oz, sliced or bruised 
rhubarb, 5 oz. rectified spirit, 50 oz. 
distilled water; macerate 4 days; 
strain, and set to subside ; decant the 
clear, strain, mix, and evaporate t4 a 
proper consistence over a water b&thV 
, 160°F. (7l°C.). 

(2) Compound,— 8 dr. extract of 
rhubarb, 1 dr. extract of aloes, softened 
with 4 dr. water ; evaporate to an ex* 
tract; dry in a warm place, and 
powder. 

(3) Fluid.— Mix 8 at. rhubarb in 
coarse powder, with talk coarse sand, 
and moisten with dilute alcohol (sp. 
P* ®’W5 = 18 u.p.) to form a pasty 

to a short time introduce it into 
a Jf^ktor, shake until uniformly 
settled, cover with doth or paper; 
Pour on the rest of the spirit (the re- 
mamder of 2 pints) until the product 
has little odour or flavour of the root; 
8®% evaporate the tincture to M fl. 

•« « «• ropr, »h« the 
*lwle should measure 8 fi, 0 *. 

AjKtafe (•) 


and decant the liquor ; digest the resi- 
due in the remainder of the water for 
6 hours more, mix the liquors, express, 
and filter ; evaporate by a water bath 
to 7 oe., or until it has a sp. gr. of 
1' 180 ; when cold, add the spirit 

Soamsumy.— (1) Powdered scam* 
mony exhausted with proof spirit and 
the resulting tincture distilled until 
little tat water passes over ; the re- 
maining water is tiw^ poured from the 
resin, which is next well washed in 
boding water and dried at a tempera- 
ture below 240° F. (1154° C.). 

Smm, —(1) Alcoholic. 1 oz. senna 
in powder, 6 oz. rectified spirit ; heat 
gradually to boding ; let cool ; in 24 
hours express, strain and repeat the 
process with fresh spirit; distil, and 
evaporate. 

(2) Fluid. — 24 lb, senna in coarse 
powder, 66 1 oa, proof omit ; mace- 
rate 24 hours ; proceed by displace- 
ment ; subsequently add weak spirit 
(lof rectified spirit to 8 of water) until 
10 pints of tincture is obtained svw* 
porata to 1 pint, filter, add-on. 
sugar and 1 l dr, oil of f m£ ta* 
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wived in 2 fl. dr. compound spirit of 
ether. 

SquiSi. —Acetic. Digest 1 lb. pow- 
der of squilk in 8 o*. acetic add, and 
l.pint distilled water, with a gentle 
heat for 48 hours. Express strongly 
without straining; evaporate to a 
proper cxmaatence. 

Stramonium.— (1) Pack coarsely- 
powdered stammonium seeds in a per- 
colator ; pass about their own weight 
of washed ether slowly through ; re- 
more the ether, and set aside ; pour 
ow poof spirit until the seeds are 
exhausted ; distil off the spirit ; eva- 
porate the residue by a water bath to 
pillular consistence. 

(2) 15 ox. stramonium seeds, 1 gal. 
boiling distilled water ; macerate for 4 
hours in a vwel lightly covered, near 
the fire; afterwards take outthe seeds, 
bruise them in a stone mortar, and 
return them to the liquor : then boil 
down to 4 pinto, strain whilst hot, and 
evaporate. 

Taraxacum. —Crush fresh dandelion 
root, press out the iuioe, and allow it 
to deposit ; heat tne clear liquor to 
212° r. (100° C.), and maintain the 
temperature for 10 minutes ; then 
stmn, and evaporate by a water bath 
at a temperature not exceeding 160 c 
F. (71 a C.) to a proper consistence, 

Tobacco.— Ahihooc. 1 lb, tobacco 
leaves, 2 lb. spirit (sp. gr. 0‘ 900) ; 
digest in » warm place for some days, 
express strongly, and again digest in a 
mixture of l ib, each of water and 
spirit (O' 900) for 24 hmm ; again press 
out the Honor and evaporate the 
strained and mixed liquors in a vapour 
bath at a temperature not exceeding 
1W°F.(7* C CA 

Fofonfo*,— Fluid. 12 i os. recti* 
fled spirit ; mix, add 8 os. valerian 
in coarse powder, digest and percolate, 
add ing tubMwsoUy spirit (at or near 
proof) until le I. os, k tincture have 
' tot this evaporate 
, is • shaft** vessel, 
to S fl. os. ; In the 
rosaato add freeh afrit to the suss 
felti ptotitor until 10 fl. os. more 
e^£^«t obtained, wfckfcedd 


to the above residue of the evaporation, 
dissolving any oleo- resinous deposit in 
a little rectified spirit, and adding jt 
to the rest ; filter, and add sufficient 
rectified Bpirit to make the whole 
measure 16 fl. ox. 
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Petroleum Heating and 
Lighting Appliances, 

THBrB 

CARE AND MANAGEMENT. 


There are two well-known appliances 
answering to this description, these 
being the “Primus Stove” and the 
* ' Wells Light . n As so many enquiries 
come to the editor’s notice for informa- 
tion relating to the working parte and 
the repair of these types of heating 
and lighting apparatus, particularly 
from the Colonies and remote places, 
it is thought that the description of 
their working principle will be of in- 
terest. 

In both these appliances the effect 
is obtained by forcing a more or less 
fine stream of petroleum (or paraffin) 
through a nipple, this combustible 
fluid having first passed through hot 
tubes which causes the oil to become 
more or less a vapour, which bums 
freely (which the cold petroleum will 
not do). The tubes in which the 
petroleum is thus volatilised info a 
vapour form part of the burner, so 
that the heat of the burning material, 
besides doing the work required of it| 
volatilises the petroleum as it ap- 
proaches the burner outlet. The 
force which cause* the petroleum to 
leave the container or body of the 
lamp, and tmvel up and through the 
heated tubes to the burner nipple, is 
“mimed ur, * Wag comprwed 
into the body of the bmp when the 
petroleum already is. Fig. 10Q, which 
2 * wctional ihustretfofl of the 

Pnmus ’ stove, shows this. The 
H of the lamp has a filling cap, 

S?taMsa} 
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will be seen the pump (lying horizon- 
tally) by which air is pumped into the 
body when the lamp is required for 
use or if the flame goes down and 
requires increasing. The burner tube, 
it will be noticed, extends down, 
inside the body, to as close to the 
bottom as will admit of the oil praring 



info it This prevents any air passing 
up to the burner from the body until 
the oil is exhausted. The burner 
nipple therefore delivere petroleum 
vapour wholly, not an admixture of 
petroleum and air. Figs. 101 and 102 
dl us trate a notiq uiet burner and a quiet 
burner respectively. 
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The following ire the customary 
directions for using this stove. 

P&mg — Unscrew the lid a and 
fill tin tank about three-fourths full 
with petroleum, when the lid should 
be screwed down air-tight. 

Fill the cup 5 under the 
burner with methylated spirits ; light 
spirits ; shut valve c. - i 

the ifoYt is not to 
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posed to any draught it will light itself 
without pumping before the spirit® in 
the cup are burned out Should in 
some cases the spirits born out before 
the store gets alight, give a few gentle 
strokes with pump handle d till the 
petroleum vapour issues from the 
burner, when it should be lighted im- 
mediately at the burner top with a 
match held in readiness for the pur- 
pose. 

When the burner is hot from pro. 
vioufl use the store may be lighted in 
the same manner, without methylated 
spirits, but it is advisable not to pump 
hard till the blue colour of the flame 
shows that the burner is hot enough 
to evaporate the oil entirely, otherwise 
relight the stove with methylated 
spirits in the cup. 

Draughts of air should be avoided 
who) the stove is being lit. 

To Inmate the Mome.—hftar the 
spirits in the cup b are entirely con- 
sumed work the pump d for some 
time until high pressure is obtained. 
No fear need be entertained of pump- 
ing too hard as each stove is tested 
tinder high pressure and the stove 
works best when pumped up haud. 

To Demote the Plame.— This is done 
by quickly opening the valve c and 
leUuw the air rush out until the flame 
is sufficiently lowered, when the valve 

order to extin- 
guish the flame, open the valve e about 
one turn and wave it often. When 
the stove Imot in me, it is important 
that the valve c should be left open 
and the pump handle d should not be 
touched. 

Clan the mouth-piece each time 
the store is to be Kt, by inserting the 
accompanying cleaning pin a few times. 

Should the stove appear to be out 
of order one of the folk wing details 
will he found to apply. 

The nipple, fig, 103. nay become 
blocked by partiuM of food, charcoal, 
etc., which are eacQy removed by the 
dane pfo (fi*. iwv The db ie, 

<** or the hofo In the nipple mey 


beoome too wide, through the neceg. 
sary frequent cleaning operatkms. I Q 
the latter case the flame is red and 
smoky, and the nipple must beremoved. 
This is done in case of 
burners not open at the 
top, with a revolving 
spanner, as shown in 
Fig. 1 05, and in the man- 
ner shown in Fig. 106. 

Burners with open tope, 
can have the nipple taken 
out or fixed by a straight 
spanner, Fig. 107. No 
packing is used for the 
nipple, but it is necessary Fro. nu. 
to screw it down air-tight. 

[f the flame is not blue and atmos- 
pheric after a new nipple has been 
filed, the burner should be examined. 
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The burner, Figs. 101 ami 102. 
With ordinary care the burner will 
last 1000 hours of continuous burning, 
but when common petroleum is used it 
may get clogged up sooner, and will 
have to be repacedoy a new one. A 
practical way to find whether the 
burner or the nipple is at fault, when 
the store does not give a sufficiently 
large flame, is to empty the tank, then 
unscrew the nip(de and 6U «P “J 
bole air-tight with a stopper suPF™ 

for the purpose. Pump the tank fuH 

of air and remove the stopper fro 
the burner. If the air th» rt»h« 
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not rush out freely, or not at all, the water, and the burner screwed well 
fault i* with the burner, and a new down, go as to prevent any escape of 
one will have to be fixed. The burner air 


•v 
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The pump, Fig. 108. As for the 
pump, the only part likely to require 
repair is the pump leather, Fig. 109, 
which may become hard or wear out. 
If it cannot be softened with the aid 
of a little oil or petroleum, the old 
leather can be unscrewed and a new 
one fixed. The pump piston can he 
taken out for oiling, etc., even when 
the stove is burning, Should it, in 


„ n . rare oases, be found that petroleum 

JSJJ/V wdiwT The 

kstoe wither round the screw of I pump nfce, Fig, 110, at the bottom 
n# ! ton* U k I tf the pump oylriarU 
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a straight spanner a, as shown in Fig. 
Ill, and a new valve fixed, taking care 
Uut the lead packing is in its place at 
the bottom of the cylinder. If a new 
lead washer is used, see that the old 
one is first removed. Above refers to 
the kind of valve introduced during 
the early part of 1897. The old pat- 
tern pump cylinder is not permanently 
filed, and can be entirely unscrewed 
by a spanner or tong. The spring 
valve at the end of the old pump or 
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the rubber packing can then be id' 
justed or replaced by a new one. 

Any escape of air would cause the 
flame continually to go low as soon as 
one ceases to ptunp, as the air-pressure 
to the tank would, in such a case, not 
be maintained. Any escape can be 
discovered by filling the tank with 
compressed air, as described above (see 
“Burner,") and holding H under 
water ; the bubbles rising through the 
water will show the spot whence the 
air escapee, and which then should 
be soldered. It » advisable in such 
ases to withdraw the pump shaft, so 
as to prevent the leather from getting 
wft and afterwards hari 


In case of any leakage through the 
filling lid the rubber washer is easily 
renewed. 

These particular* will be found to 
apply to practically all these stoves 
whether uW for boiling purposes or 
paint burning or braring lamps or 
plumbers’ furnaces. 

The “ HV/j Light"— Tig. 112 gives 
the details of this apparatus as ordi- 
narily used, the later illustrations 
showing special details. 



To Pit up Aa«p when flew.- First 
see tint there is no dirt in the tog® 
iron pipe A. or in the mouth of the oil 
valve B, then screw them together 
locking the pipe by the jam-nut Pty 
hitting it Hgntly with a spawn* or 
hammer. A thin piece of hemp or 
string most be put between them to 
make a joint. At top of pip? A « [* 
stuffing-box E, and by m*** 0 
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F, the packing ring (which must some- 
times be renewed, wheu worn) is 
Blackened or contracted. Having 
eased the handle, place the burner on j 
the lamp by forcing the tube G down | 
into the stuffing-box. (See that the j 
lip on the dish C is towards the jet as j 
shown. This lip catches any oil that j 
leaks from the jet and runs down the 
wind guard T.) Upon valve B will 
be fouud a place to affix the small 
pressure gauge sent. Affix the short 
length of suction hose K to the pro- 
jection on pump at I. The Rtrainer at 
the end of the hoee must be kept clean. 

To Charge the Lamp with Oil . — 
Close the valve B* and open air-plug 
0. Put the hose into a cask or bucket 
of oil, and pump until the lamp is 
about three-quarters full, not more. 
This can be ascertained by withdraw- 
ing the gauge-rod P and noting the oil 
mark. Tliia rod do©! not go quite to 
the bottom of the tank, but ouly level 
with the feed pipe. Then screw down 
plug 0, take hoae-pipe out of oil cask, 
and pump air into the lamp till the 
gauge shows 20 lb. pressure. The air 
being compressed iuto the body of the 
lamp forces the oil (when the tap B l 
is opened) up the feed tube and 
through the burner tubes R, where it 
is heated and turned into gas and 
issues from the jet N. 

To Light the burner. —When the 
charging is done the burner must be 
heated before attempting to light up 
(unless the new self-lighting arrange- 
ment is used, see later). Fill the 
dish C with paraffin or Any burning oil 
and put some waste or asbestos in it 
to start the flame. Put the lighting 
chimney 8, Fig, 113 ? over the burner 
to draw up the flame, also the back- 
pard T to catch any oil that may leak 
com the jet and carry it into the (Bah 
where it assist* in heating the burner. 
Atter it has burnt about 10 min. turn 
j* the tap and let a little oil-very 
httle-throuflh and, if hot enough, 

^ f^ 0 *?. &**** *“• 


Do not remove the chimney until the 
flame is clear and makes a rushing 
sound. At any time, if by accident 
or carelessness the lamp goes out, or 
spits oil, through getting cold, use the 
chimney as described to heat up again ; 
but if the oil is still warm in the 
tubes it is not necessary to use waste 
in the dish, as the burning oil will 
gradually heat up again. Another 
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way of lighting the lamp is to take the 
burner otif and place it in any conve- 
nient lire, but this requires rare or the 
burner will overheat and crack. When 
hot replace the burner, lock up the 
stuffing-box handle, and then turning 
on a very small supply of oil by the 
valve B s , Fig. 112, light the gas at the 
jet H. If it is not hot enough to start, 
place the lighting chimney over the 
tul)es for a few moments. A small 
hand lamp is sent, and it is advisable to 
keep this a! ways burning near the lamp 
ao as to be ready to relight the moment 
the lamp goes out from Any cause. If 
the flame is jerky regulate by the valve 
B* until the proper oil feed is ascer- 
tained, Keep the backgu&rd T. (Fp 
113) always on. Keep the jet bote 
N, clear by using the small pricker Z. 
The light can be turned round sow to 
make the flame run with the wind. 

Working the Lamp .— The starting 
pressure is 20 lb., except when it ia 
required to run for long periods with- 
out re- pumping, or when the burner is 
elevated (see later) in which cases the 
pressure mav be greater. As the oil ia 
consumed, the pressure reduces. When 
it has fallen to ?lb.,it must be increased 
!*? 
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by pumping. The lower the pressure, 
above 7 lb., the lees oil .there is burned. 
In high winds the pressure should not 
go below 15 lb. 

The oil can be replenished at any 
time without stopping the light, by 
putting the hoee-pipe into a bucket or 
cask of oil and working the pump, 
keeping the plug 0 screwed down. 
This operation raises the pressure. 
The quantity of oil used can be judged 
from the following 

No. 1 burner uses } gal, per hr. 

n ^ ft f i) H 

i» 3 „ 1$ n 

u 4 »» 51 H ii 

The foregoing directions apply gene- 
rally when u*ng ether the special 
coal-tar oil supplied by the makers of 
the lamp, or when using petroleum or 
kerwene, but with these two latter the 
backguard should be a plain one 
instead of the more ordinary perfo- 
rated one shown at T, Fig. 113. 

Catm of Failurt in Working a 
Lamp ruccfsi/W/y.— A burner being 
dirty in its passages, not allowing the 
oil to pass through them. The main 
iet hole N, Fig. 115, being obstructed 
by tar. This causes the flame tosplash 
sideways outside the burner tubes. 1 1 
can In put right instantly by pricking 
it with the needle affixed by chain to 
each backguard, the little holes in 
the body of iet being stopped up. 
These little boles are smaller than the 
main jet, and will not allow anything 
to pass Urge enough to stop it up, and 

they want dewing out every day, 

Soot may form on the burner tubes or 

in the air cone W, lowering the gene- 

rating power. This must be knocked 
or brushed off. The ofl filtering 
see Kg. 114, may be stopped up with 
dirt from the A, and thereby not 
allowing sufficient pressure to go to 
the burner. 1/ the Mt keeps bobbing, 
it shows the oG feed is turned on too 
much. Should the pressure gauge not 
stand when the lamp k pumped up 
and Wt,H would show there ws* air 
leakage hi ths lamp body whkh can bs 
cwlkad, * tbs pump. 


The pump, which is of the simplest 
construction, can he taken out and 
repaired, or sent hook to the makers 
If the oil or air runs back from the 
pump and leaks out of the hoee JK, it 



shows that there is something between 
the clack leather M 1 and its seat. Take 
the pump out (by tapping projection 
M*), unscrew the two small screws at 
the bottom, and the leather can be 
taken out and examined, and renewed 
if necessary. If the pump does not 
suck oil properly, it shows that some- 
thing is wrong with the cup leather 
M 1 . Take the pump out, first un- 
screwing the handle M. Unscrew the 
bottom clack casting bodily, then draw 
the backet and rod out through the 
bottom. B« careful to replace the 
distance piece M* when replacing |*urU. 
It is of vital importance that there 
should be no air leakage. Be careful 
that no rubbish accumulates in the 
stand pipe A, by old gland rubbers 
getting worn out and dropping down, 
or it will stop up the top of the oil 
feed-valve. Remove the standpipe and 
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sure out ol the lamp, or it will equirt 
the oil out. Thin is done by unscrew- 
ing the plug 0. It is necessary some- 
times to clean out any accumulation 
of sediment from the bottom of the 
tank. To do this, unscrew hose K 
from I and screw it on to H ; slack 
out plug L and the pressure will force 
the oil through the hose into a bucket. 
This saves tilting the lamp up. ^ 

Cleaning Burner , ffc.— This is the 
most important matter in the whole 
lamp, as without a clean burner, pure 
white lights cannot be obtained. Bur- 
ner* should be cleaned every 12 
hours or so, and they will be found 
much easier to clean than if allowed 
to run longer. Give the lamps into 
the charge of one man, and have the 
burners cleaned systematically. ThiB 
Naves much trouble in the end. We 
much recommend a spare burner with 
each lamp, in caw of failure, through 
carelessness in cleaning or breakage, 
and if one is always kept clean, it is 
ready for use at the moment when a 
lamp is required. To clean the dirty 
burner, take it off the lamp and remove 
the dish C by slacking out the set 
screw underneath it. Next remove 
all the plugs with a spanner, by giving 
it a sharp knock with the hand ; this 
will be found to unset them easier 
than a steady pressure. Bore out the 
hard deposit in the tubee by means of 
steel drill Bent, and we that the dirt 
falls out as bored away, Do not drive 
the drill in, but humour any hard bits 
gently, and cut them away. When 
the (hill i« worn blunt, hare it flattened 
out to proper width and re-wound 
Clean the crow pasragnaabo in burner. 
Remove the jet, Fig. 116, and dean 
this inside, also we all the small holes 
are clear and the main jet hole N, hit 
this latter must not be rhymered out, 
u it U very important that the hole 
should be kept the same we. Screw 
the plugs tightly into their ptaet 
again, covering the threads with Welk‘ 
*I*ci*l plug paste, applied in tin 
to preeem them from ter and 
prevent bmdiag. then after Wowing 

through the bon* ffch the mouth 

' ' 


(or dry steam), screw the jet back 
into iU place. 

New Self-Starting Arrangement.— 
This is as Fig. 115, and is now fitted to 
all lamps sent out. The directions 
are as follows : Fill the lamp with oil 
already explained and pump the 
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pressure up to 60 lb., keeping all valves 
cloeed. It is well not to fill the lamp 
more than hklf-full of oil to begin 
with; the less oil in the tank the 
greater body of air there will be for 
use in lighting. More oil can be pumped 
in afterwards. Raise fiap C* «o that 
it Ike against the burner tubee u 
ihown, If the lamp is being used in 
a very exposed position or in hi) h 
winds put on the chimney; under 
or dinar y drcumstancee the use of the 
chimney may be dispensed with, 
«iu piecTSf waste W» 
naked in oil,inw* baekguaidTand 
light it, This acts aa a leader to keep 
the burner alight while beating up. 
The Starter.— Hwg unell on * 
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escape valve B* and open same ; open i 
the oil valve B 1 slightly^ allowing the | 
oil to rise gradually in the standpipe 
until it reaches the level of B‘ ; then 
close valve B 1 , and when the oil has 
ceased to flow through B 4 , close that 
also. There will now be the right 
height of oil in the gUmlpipe for 
starting. Now open air tap B* very 
slightly, and the air passing up through 
the oil in the standpipe will carry it 
up and out of the burner jet N, where 
it will be ignited by the waste in the 
backguanl, and burn in a strong hot 
flame as shown. After about 1J 
minute this flame will begin to grow 
small, showing that the column of oil 
in the standpipe is becomingexhausted ; 
then turn the oil Talve B : a little, 
allowing more oil to pass up into the 
standpipe. Regulate the flow of air 
and oil by the valves until the flame 
Li clear and smokeless. Watch the 
pressure gauge ami work the pump if 
the pressure falls below 10 lb. After 
3 or -1 minutes the burner will 
be hot ; then clow the air valve, open 
the oil valve more fully, and when tlie 
flame is clear and roaring take off the 
chimney and lower the flap, 

Use of the Flap.— If at any time 
the burner becomes cold or spits oil, 
either by reason of the vapour jet X 
being stopped or the generating tubes 
being dirty, raise the flap. This will 
spread the flame on to the tubes ami 
heat them up again, and also cause 
any dropping ml to fall into the dish. 

In working the lamp when oik* 
rtarted do not raise the pressure above 
20 lb. ; a greater pressure is wasteful. 

Putting Lamp out,— The new start- 
in? arrangement enable* air to be blown 
through the burner at the end of the 
run. This has a good effect in lessen- 
ing deposit of carbon, It in carried 
out a* follow* : done the ml valve B*, 
banging the small can on B 4 , and open 
B\ thus emptying all the ml above it. j 
Then open valve B 1 slightly, and this 
will blow the oQ remaining in stand' 
pipe out through B<, Then dose B 4 
and the remainder of the air in the 
Ink will paaerntt through the burner, 


issuing through the jetinabluedoud. 
It is important that the ofl ip the 
standpipe be first drawn off) so that 
the air passed through the burner may 
be diy and not impregnated with oil. 

MV//s Li<jkt icith Swird’MfUt.— 
Thi- vi illustrated at Fig. 116, with 
dump of burner at Fig. 1 17. The pur- 
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oee of the high upright tube or 
i to enable the light to he raised U 
from the ground. The directs 
re as follows. . . , 

After fixing the hoop# on the toni 
ith the joint# over riveted seam, drop 
*nwtintothetvoimwn““*' 

1 s«KaS£5 


Lover 
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and place the burner ia the top gland. 
Have the burner jet uppermost, and 
keep it so by screwing the gland up 
tightly. 

Putsome waste, soaked with paraffin, 
in the lighting bucket sent with the 
swivel-mast, and place it under the 
burner, which will now be supported 
by the bucket and its crutch as shown 

in Fig. 117. 



The Phonograph. 

(See alto The Telephone for further 
description of Sound Vibrations 
and the action of these vibrations 
on diaphragms.) 

Though scarcely necessary at this 
day, a brief description may be given 
of the acting principle of the phono* 
graph or sound recorder and repro- 
ducer. 

Sound consists of a series of vibra- 
tions, following one another with great 
rapidity, yet each separate, so that it 
is possible to obtain a perfect record 
of them. If a record cylinder of a 
phonograph be examined underahigli- 
power magnifying-glass, it will be seen 
that the recorded sounds represent in- 
dentations of varying depths aud 
lengths, as Fig. 118 shows. 


Light the waste, and after 7 or 
8 minutes turn on a little oil and 
a little air at each of the wheel tape 
(supplied on the latest style of lamps). 
When the Fame is clear and gaa gener- 
ates proper y, put on the backguard, 
turn on more oil, shut off the air tap 
entirely, and slowly lift the mast out 
of the bucket to its vertical position. 
If raised too fast, the oil will not be 
able to ascend the tube quick enough, 
and the supply to the burner will be 
cut off, causing the light to go out. 

not let the bucket fall or it me? 
be bent. 

Always put out the light by dosing 
the tap, never by letting off pressure, 
f sudden contraction injuree the 
burner. Before li ght ing up 
uight empty the pipes of od, by letting 
off pressure and opening the Up, whec 
!J e 0l1 will run down into the tint 

blOW t ' ‘ 
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A « a pwoe of a cylinder showing 
the channels or grooves cut by the 
recording jewel, the bottom of each 
channel showing irregularities due to 
sound vibrations. B shows a portion 
of the taoeinpUn, hut magnified to a 
lew degree than A. 

The* irregular indentations are 
wholly due to the vibrations of the 
diaphragm, when receiving the voice, 
causing the recording or cutting jewel 
to rise and fall Sound vacations with 
the greatest force cmm the deepest 
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indentations, while vibrations of 
greatest length cause the largest in- 
dentations. 

Understanding, therefore, that the 
sound vibrations, whatever they may 



proceed from, cause a prepared dia- 
phragm U» vilirate, this in turn causing 
« cutting- poiut to rcconl the strength 


men ta there was one diaphragm, and 
its parts, to record the sound, while 
a different one was used to reproduce 
it. With the Edison -Bell 4 * Standard ' 
phonograph, now being widely used, 
the one diaphragm is made to serve 
both purpoeee, and this it does 

very 

successfully. 

Fig. 119 isa section of the diaphragm 

and part*. The recording or cutting 
jewel is on the same arm as the repro- 
ducing jewel,* but at no time can 
both touch the record cylinder at once, 
By the simple movement of a small 
arm either jewel can be thrown into 
action in a moment, the reproducer 
when a record is to have its sound 
vibrations reproduced, the recorder 
when a plain cylinder is put on ready 
for a record to be cut on ft. 

The description issued by the Edison- 
Bell Consolidated Phonograph Co., 
Ltd., is as follows. 

Fig. 120 shows the complete machine 
with all parts marked for reference. 
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end length of the vibrations on a wax 
cylinder, it would follow that a suit* 
side instrument, made to travel over 
the lines thus made, will reproduce 
the vibrations atf the sound they 
repnwsui, Tins is exactly what 
tyjfwm, but in the artier toftt- i 
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of the stylus dew of the cylinder. 
Open gate (No. 12, Fig. 120) wido, 
place wax cylinder, bevelled end fore- 
most, upon the tapering mandrel, 1, 
and preaa it home firmly, but not too 
forcibly, then cloee gate. 

Slide arm to beginning of cylinder. 
i)raw diaphragm arm, 16, down as 
far as it will go. Connect speaking 
tube, 24. 

Start machine by pushing starting- 
lever, 22, to left, lower cam, 14, as 
far as possible. The recorder point 
wilt now be cutting into the wax, 
sod emitting a soft hissing sound 
through the speaking tube. Hold 
the tube within half an inch of 
the lips, and give your dicta- 
tion in a clear and distinct tone of 
voire. 


record, attach horn or hearing tube, 
and start the machine. 

AW.— It is important to notice 
that the speaker arm can only be 
thrown right back when it is at the 
1 right hand end of the mandrel. If 
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Should it be necessary to pause 
during the dictation, and before the 
end of the cylinder h as been reached, 
stop machine by pressing starting- 
lever 22, to the right, so at to save 
wasting surface, while collecting 
your thoughts, and press back again 
when you have decided upon the 
word, phrase or sentence you desire 
to record. 

To Rtprodm a focord.—k fine 
white shaving will appear on the 
surface of the cylinder where it 
j® 8 taen pu«ed over by the record- 
ing stylus. Remove the speakii 
tube, raise the inn, 18, like it at f 
to the right as poaabie, and, the 
throwing it right hack, set the miAb 
w motion, and dust off the sharing* 1 
mkbng the camel-hair bnroh again 
the cylinder whilst revolving, aodm 
B mg it slowly from left to nght ; al 
pHtly brush the ityluaea to free the 

»« , tbe e ,thm ’ d 0p«> u* 

m, . t ^rding. Stop tiro machin 
u ^operation being completed, tl 
w it it nawnlkd, fcnlldT f 

F «' '*») upigZtUbTpoi] 
we Klnatinj low, 16. that brio 
P*rt Into phy, di 
wer arm to aft tod. lower it 

ggass&fE 
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thrown back at any other position it 
is apt to fall with a jar which may 
injure the diaphragm. 

To Make Rqmdudicm (W.— 
Whilst listening with the hearing tube, 
or with the horn, press the diaphragm 
arm, 10, upward with the thumb of 
tiro right hand, and with the first and 
second fingers of the same hand turn 
the adjusting screw slowly until you 
can bear the record distinctly. 

The reproducer usually adjust* itself 
to the track, or groove made by the 
stylus, bat it sometimes occurs that a 
dear reproduction is not at first ob- 
tained. This adjustment will britg 
the reproducer into the groove of the 
record. 

To Shm Cyfoiden.— The planing 
« paring device for sharing elf the 
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surface of a cylinder is indicated by 
No. 20 in Fig. 120, and, as will be 
seen by reference to it, is attached to 
it, is attached to the back of the arm. 
It is adjusted by means of the knife 
screw (No. 20, Fig. 120). 



When a cylinder is to be shaved the 
arm should be carried to the centre of 
the cylinder, and the lift lever, 14, 
lowered— the diaphragm arm, 16, being 
set as for reproducing (up), or, for 
safety, the diaphragm may be entirely 
removed liy releasing the damps, 36. 



Turn the knife screw, 20, which will 
bring the catting edge against the 
cylinder, then nine the lift lever, 14, 
alkie the arm to the extreme left as 
far m it will go, again lower the lift 
lever, 14, and atari machine. 

TV knife should alwtn be allowed 
to pan over the entire length of the 
surface of a cylinder, otherwise there 
will remain a portion of the wu 
thicker than the rest, 

After vary little practice the eye 


and ear of the operator will become 
accustomed to the sound and appear- 
anceof a proper cut, and readily detect 
anything wrong. 

The thinnest possible shaving will 
; leave the smoothest surface and waste 
the least wax. Shave 
several times, if 
necessary, in prefer- 
ence to a single deep 
cut. 

Never attempt to 
set knife whilst ma- 
chine is in motion. 
The best results 
sue obtained by shav- 
ing at the highest 
possible speed, 
screwing down the 
speed adjusting 
screw, 21. 

When the old re- 
cord is completely removed from the 
cylinder, always see that the knife 
screw, 20, is turned back again, so 
as to disengage the cutting edge from 
the surface. 

The line wax parings dropping from 
the cylinder while being planed are 
collected by the chip box, and thus 
kept from accumulating upon the 
cylinder surface and forming on ob- 
struction. The chip box should be 

S tied of these shavings when it is 
As a rule this box holds the 
parings of two surfaces. 

The spring motor of the machine 
should be wound every nowand again. 

orwben required, byineerting thccraiik 

and turning handle away from you. 

Handling Cylinder!. — The 
cylinder, which is somewhat brittle, 
should be bandied gently at first, until 
the operator becomes practised, 
Thrust the first and second finger* 
of the right hand into the thick end of 
the cylinder and hold fait by spreading 
the fingers apart a» Fig. I 25 - , 

though touching the surface will no 
destroy the record, there is * 
times a certain amount of moisture 
the skin, which will h»Te a tf* tt £ n 
the wu, ud wflL i« tbewli P*" 
record sound hana aa2 scratchy- 
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Cylinders should be kept in the I General Instruction*, Oil only where 
boxes made for the purpose, which j directed .— In smearing oil upon any 
prevent cylinders from coming in con- other part you simply set a trap for 
tact with each other. dust. 

llfytdatm of Sped.— In order to To start machine, throw starting 
obtain the greatest amount of record- lever, 22, Fig.120, to the left. _ To stop 

it, throw starting lever 
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to the right. 

The speed is regul- 
ated by turning the 
speed adjusting Bcrew, 
21, which cornea 
through the top plate 
at the left of the start- 
ing lever. 

The sapphire record- 
ing and reproducing 
points should be kept 
free from dust and wax 
scales by brushing, or 
they may be touched 
with a little benzine on 


ing surface turn the speed adjusting 
screw (No. 21, Fig, 120) until the 
cylinder revolves at a very low rate of 

speed. 

The turning of this screw and the 
consequent lowering and raising of the 


the finger tip. 

When the machine is used indis- 
criminately for both recording and re- 
producing, do not leave the diaphragm 
arm, 14, down except whilst record - 

ing. 

Never attempt to slide the arm from 
side to side without either 
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raising it or lifting the lift 
lever, 14, as you are liable to 
damage the thread of screw at 
the back of the machine. 

Use the camel hair brush to 
remove chips and dust from 
cylinders. Do not attempt to 
blow them off. 

Do not leave a cylinder upon 
the mandrel of machine for 
any length of time when the 
machine is not in use, 

Do not use the camel hair 



brush for cleaning the ma- 
chine ; a duster or piece of ahamoifi 
leather is preferable. 

The speed of the main shaft for dic- 
tating should not be less than 50 or 
60 revolutions per minute, at which 
speed it will take about eight minutes 
to cover the entire surface, 
Inttructiom in Brief to Record.— 
Drop diaphragm arm, 16, press down 
lift lever, 14, connect speaking tube, 
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throw starting lever, 22, to left to 
start machine ; then talk. 

To Reproduce .— Take off speaking 
tube, clear cylinder of all dust, clean 
points, press diaphragm arm, 16, up. 

If not very distinct adjust by turn- 
ing adjusting screw, 15, at the same 
time pressing diaphragm arm against 
it. Connect listening tube. Start 
machine. 

To Regulate Speed .— If voice sounds 
harah and nasal, turn speed adjusting 
screw, 15, to the right. If voice 
sounds too deep and guttural, turn the 
same screw to the left until the voice 
appears natural and distinct. 

To Slum . —Machine stopped. Slide 
arm to cylinder centre, drop lift lever, 
14, turn knife screw, 20, until knife 
rests gently against cylinder, at the 
same time holding arm down with the 
other hand. Raise lift lever, 14, slide 
am as far to left as possible, start 
machine and allow it to run at its 
highest speed by screwing down speed 
screw, 21. When Bhaved, unscrew 
knife screw. 

Phonograph Becord Cylin- 
ders— The master, and also the actual | 
or working records, are shaped as shown j 
in Fig. 127. They are— for the ma- 1 


appearance of polished ivory. They, 
are turned, or Bhaved, in small phono, 
graphs mounted on a work-bench, and 
belted from shafts at the back of the 
bench. The horns are, of course, re- 
moved from the machines, and pro. 
vision is made for blowing the chips 
from the work. The cutting-tool 
operating at the back of each machine 
is adjusted by means of a screw with 
a micrometer dial. The work natumlly 
is rotated at a high speed. 

Not every blank cylinder that is 
placed in the phonograph behind the 
big horn comes out ft perfect master ; 
far from it. More or less experiment, 
ing is required to find for the case in 
hand the best suited recorder— that 
is, the sensitive diaphragm with its 
holder and sapphire cutting point. 
And then great attention lias to be 
paid to the proper bringing out of the 
different musical instruments or differ- 
ent voices. The master records as they 
are made are thoroughly tested both 
by musical and mechanical inspectors, 
to detect any errors or imperfections 
in the quality of the music reproduced, 
or in the workmanship of the record. 
With the master running in the phono- 
graph the trained ears of the specialists 
enable them to detect the 
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jority of the Edison phonograph - 
about 4| in. kmgand 2^ in. diameter. 
The bore is taper | in. to the foot, 
to suit the phonograph mandrel, and 
a number of nomat are formed, a* 
shown, leaving bearing nngi or surfaoei 
ft in. wide. The master blanks an 
moulded from s white wtt preparation. 
The inside is finished end the outside 
then turned • few thousandth* of an 
inch taper, the finttied cylinders being 

m smooth as gUss, and having tin 


most minute imperfections. 
As a result, many miwters 
which to most people would 
appear to be all that could 
be desired are rejected. 
Such masters as satisfy all 
requirements under this in- 
spection are tested ag 3111 
later on to make doubly sure 
that they are satisfactory 
from a musical point of view. An 
examination under a powerful micro- 
scope is then made to determine if t» e 
wax surface of the cylinder is s» tis ‘ 
factory in all particular*. Then cook* 
the making of the mould from U 1 
muter record. 

the fint operation in the cowtnj®' 
tion d the mould* the plating 
surfaoi pf the wax master. This t° 
the average man would 
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the apparatus invented by Mr. Edison 
ami employed in accomplishing this 
seemingly impossible task. The wax 
cylinder is shown at a in [this engrav- 
ing, and at b is a head over which the 
cylinder is slipped, and which acta aa 
a eupport for the latter, it being placed 
as shown on the conical-ended post c . 
At the top of 6 is secured an 
armature cf, and over arma- 
ture cylinder and support is 
placed the glass e, this rest- 
ing on a ground glass base/. 

By means of the pipe p, con- 
nected to a vacuum pump, 
the air is exhausted from the 
glass jar, the plating being 
performed in a vacuum. At 
A A are two glass uprights, 
insulated from the base by 
hard rubber bushings i t, and 
carrying conductors; j, 
around which the upper ends 
of the glass supports are 
sealed. The conductors are 
hooked at the top, and on 
these hooks are suspended 
two strips of gold leaf, k k. 

The magnet t is arranged to 
be revolved by means ol the 
pulley shown, and armature 
d and the wax cylinder turn 
with it, An arc beingeetab- 
liehed between the electrodes 
suspended on the conductors, 
the gold is vaporised and— 
as the wax record rotates in 
the vacuum— is deposited in 
an infinitesimally thin coat- 
ing upon the surface of the 
cylinder, 


the wax surface is the minutely thin 
coating of gold), and o the brass shell 
in which is fitted the copper Bleeve. 
The wax is removed from the mould 
by placing the latter for a few moments 
in a temperature slightly lower than 
that of the workroom, the contraction 
of the wax releasing it from the metal. 
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required to secure the doired 
ttehfw of copper —Marly ^ to. 
T hu copper *«&, .with the wu still 
wttun it , is tunud off smooth 
fitted into . biw 
H.wtoch forms really the body of 
the mould, A section through Ibe 
mould would sow aumssrsomrthtoo 
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The inside of the mould, which is now 
gold-lined, is thoroughly cleaned by 
washing with benrine, and the mould 
is ready for business. 

For holding the wax preparation 
from which the records are formed, a 
number of keg tanks, subdivided into 
nearly square compartments and heated 
by gai, are provided. The melted wax 
in \hm tanks is dark brown in colour 
—in fact, nearly black. Ii^ moulding 

##iw*<tttopwWiB|owtroliatD 
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the hot wax by means of an arrange- latter entering the mould through the 
ment shown roughly in Fig. 130. In large opening in the bottom of the can, 
this sketch p is the mould, 7 a cap The wax as it passes up into the mouid 
placed over the top of the latter, and solidifies on coming into contact with 
r a can in which the mould is placed the metal and a hollow cylinder of 
and held, as indicated, in a vertical wax is thus formed, the thickness of 
the cylinder wall depending of course 
upon the length of time the mould 
is immersed, aud also upon the tem- 
perature of the liquid. After re- 
maining in the wax for a minute or 
so the can is lifted, the cap taken 
off and the mould removed. The 
wax adhering to the bottom of the 
latter is removed by a knife and the 
mould is then slipped into a ${>ecial 
chuck in a machine of the monitor 
type. Inside slaving tools hold in 
the turret of this machine are then 
run into the wax cylinder to finish 
the bore. These tools are made of 
steel tubing cut away to the centre 
for a length sufficient to reach 
through the cylinder and ground to 
Pi«. a sharp edge. The tools are some 

what smaller than the rough hole 
left in the work, and after 
being run in to the right 
distance they are brought 
over against the wax wall 
by a lever which serves 
to move the turret laterally 
on its carriage. Three took 
are required to finish the 
boro ; the first roughs out 
a plain taper hole; the 
second (which is notched 
at the edge) cuts the Iwjf- 
dozen grooves around the 
inside of the cylinder ; the 
third, or finishing tool, 
Irings the narrow bearing 
surfaces left to the correct 
taper. These shaving tool* 
operate very rapidly as the 
work is rotated at a very 
high speed, the material, or 
course, being a little softer 
position. The can is carried in a frame than anything the average screw ma* 
#, which may be moved up and down chine operator has ever had auyth ,n 8 
on uprights i by means of the wire to do with. . , 

bail u. The eaa ii lowered into the When the work is removed fro 
tank until the top of the mould is the machine the wax contracts « u ‘ 
fcjow the surface of the wax r, the dently i» a ajoaeat 1 » 01 
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And as fast as the records are finished 
inside, they we placed on cast-iron 
shells, or hollow plugs, to prevent 
their being injured or becoming dis- 
torted in further cooling. They are 
next slipped, one at a time, on a taper 
arbor held in a machine spindle which 
is constantly in rotation, and the ends 
are here finished. After this operation 
each record is carefully inspected to 
gee if it runs true, and if it is free 
from flaws of all kinds. Passing this 
inspection, the record is packed in 
cotton, slipped into a cylindrical 
pasteboard t»x, and packed ready for 


The moulding of these records is 
without doubt, one of the most deli- 
cate, accurate, and interesting opera- 
tions ever performed in a shop, Just 
consider for a moment the shallowness 
of the indentations in the surface of 
the master record ; the gold {dating 
of the wax surface—indeutatious and 
all ; the preservation in the mould of 
each and every tiny swell correspond- 
ing to its hollow in the master ; the 
accurate reproduction upon an endless 
number of records of every indentation 
in the surface of the original wax 
cylinder. The deepest of the impres- 
sions in the master are something less 
than one-thousandth of an inch ; the 
shallowest are much less than this, 
The surface of the cylinder presents a 
wavy appearance, not unlike tlmt of a 
chattering lathe job, so besprinkled is 
it with these tiny impressions. And 
yet all the circumferential grooves 
traced in the wax by the recording 
sapphire, and every shallow indent*- 
hon-no matter how insignificant it 
^y appear-we faithfully reproduced 
^ the surface of the moulded rcoord. 
With this process a much harder pre- 
paration can ^ U9ec [ * mn dur- 
8 , made than was possible 


finder, and, besides, there is prac 

^hy no wear upon the mould and) 
thousandth reooid moulded in it ia 
^•od.tar.ttd win *mdi 
orijjtaiUgr rwn d 


the master record as well as the first 
one cast, 

A sectional view of the recording 
device used is given in Fig. 131, a 
being the diaphragm of glass or mica 




about 0’005 in. thick and l$in, in 
diameter ; b the metal rim in which 
the diaphragm ia held by means of a 
ring of wax, a thin rubber ring being 
placed, as shown, under the disc ; c a 
tube with spherical end matching a 
seat formed in the hub of b ; d the 
body of the device bored to receive c 
and provided at the back with a neck 
to receive the tube at the eud of the 
phonograph horn. The part b is hinged 
at c, and at /is a stop-pin limiting the 
downward movement of the diaphragm 
rim or weight. The recording point 
is shown at y ; the holder h for the 
latter is cemented at the inner end to 
the diaphragm, and at the outer eud 
is attached to the rim 6. The enlarged 
view at the top shows the sapphire 
point ? more clearly. It has a body 
about Q'(M io, diameter cupped at the 
end, m indicated, to form a keen cut- 
ting edge, and is reduced at the hack 
to form a shank to fit a hole drilled in 
holder A. A good idea of the appear- 
ance-under a powerful microscope— 
of the surface of a record operated 
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upon by this recorder is given in 
fig. 118. The centre lines of these 
rows of indentations are actually 0‘01 
in. apart, as the lead-screw rotating 
with the record arbor and feeding the 
recorder along the wax cylinder is cut 
100 threads to the inch. The line 
traced on the record is therefore a 
thread of O’ 01 in. pitch. 

Some very curious results are pro- 
duced in the wax by the vibrating dia- 
phragm and recorder, the string of 
nearly round impressions shown to the 
right in this engraving illustrating the 
effect produced by a single xylophone 
note. 

A sectional view of the reproducer 
is shown in Fig. 132. Here t is the 
diaphragm built up of three discs of 
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mica, and held by i clamping ring 
between rubber rings in a shell or 
body j, the letter haring the ame 
general outline aa the body of the re* 
oorder. At h is a hinged weight 
limited in its outward and downward 
movement by a stop-pin, and provided 
with a Iqg in which arm l carrying re- 
producer point m is pivoted. This 
arm is connected by a Hnk with the 
difhwgt, «ad ceaaee the latter to 
mmm the reproducer fefrwi the 


path formed by the recorder, the sound 
waves originally recorded being now 
reproduced. The sapphire m is shown 
enlarged above the section, and it will 
be noticed that the end is button- 
shaped, this form following readily the 
deep set and shortest indentation in the 
record. These reproducing points, 
like those used in recording, are all 
made at the workshops, a huge num- 
ber of bench tools being used on this 
work alone, (‘ American Machinist, l ) 
Phonograph Record Making. 
The first step towards making a record 
is the turning (or “shaving,” aa the 
phonograph people term it) of the 
blank, either to true it or to remove 
the old record from its surface, or both. 
A special machine is used for this at 
the laboratory, running at a high- 
speed, an air-blast being provided to 
remove the chip* as feat as formed. 
The la ck of these two— the high-speed 
and the air-blast— is the principal ob- 
stacle to shaving blanks at home, as 
the highest speed obtainable on the 
regular machines is comparatively slow, 
and the absence of an air-blast allows 
the chips, warmed by the cutting ac- 
tion, to weld themselves to the finished 

surface of the blank. Especially is this 
the case in warm weather when lh« 
wax is quite soft, Now both these oh 
stacles can be quite easily overcome. 
The first by throwing off the phono- 
graph belt and belting to the flyvfaud 
of a sewing maohine, ami the second 
using a ISkycle pump with some recep- 
tacle, aa a tin can, for instance, #» * 
receiver to steady the blast. Then, 
if in warm weather the work is iW® 

in the cellar, there is no reason why 

a beautifully smooth blank cannot * 
made, The Wank must be » smooth 
that when running it under the re; 
producer practically DO K> und 
Chid fatlw tare, ttw* "j 

to inferred from the fact thet the 
noorder out. it* own •» 

therefor# non. of the <«8™ 
eurfaoe fa utQfaod far 
tint it fauotMornwy 1 ^ 
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a “ scratchy ” blank, as the motion of 
the recorder jewel is affected by the 
roughness of the surface. 

Having produced a good blank, t here 
would be little difficulty in making a 


wax offered no resistance to the record- 
ing cutter, and if the parts to be vi- 
brated possessed no inertia, These 
two “if s H reduce the usefulness of 
the phonograph probably more than all 
other elements combined. The resist- 
ance of the wax to the progress of the 
cutting jewel, always acting to force it 
away from its cut, makes an outward 
motion much easier than the inward, 
and this, aided by the fact that as the 
cutter enters the wai deeper its length 
of cutting edge increases, helps to dis- 
tort the undulations considerably. 
The inertia of the diaphragm, cross- 
head, link, arm, and jewel, both in the 
recorder and in the reproducer, also 
does much to distort the sound-waves, 
as is evidenced by the fact that the 
human voice in many instances cannot 
he recognised when reproduced, the 
peculiar qualities giving each voiae its 
individuality being deetroyed. The 
female voice is not so easily reproduced 
the male, and among the latter the 
““ wices loee the least of their indi- 
vidualities because the undulations pro- 
duced by these in the wax are long as 
compared with their depth, and their 


rr consequently less i 
f 0 ® recording and reprod 
r* 1 ?.'*® foUo* thmn mob « 
*» “gt amplitude of mort ft 
7 Ice 5> ^pttkdly in the higher e 
^ frequently produces blasty 
J hrowing the recording jewel 
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Possibly there will be a time when 
sound will be photographed, and ma- 
chines then used with means of en- 
graving undul&tionB on a blank exact- 
ly representing the sound - waves. 
(‘ American Machinist. ’) 

Edison’s New Phonograph. — 
Phonograph diaphragms are usually 
placed under strain by the compensat- 
ing weight employed to cause the sty- 
lus to press upon the wax and at the 
same time to accommodate any eccen- 
tricities in the blank. These strains 
destroy much of the sensitiveness of 
the diaphragm. Mr. Edison, there- 
fore, employs a counteracting spring 
co-operating with the diaphragm. This 
spring counteracts the normal strainr 
to which the diaphragm may be sub- 
jected, and which may be due either 
to the employment of the usual com- 
pensating weight or to the direct en- 
gagement of the recording device with 
therecord. Fig. 1113 representsa partial 
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recorder sectional view through & 
phonograph employing a compensating 
weight and a bottom view of the im- 
proved reoorder. The spring is con- 
nected at one end with the weight and 
*t the other end by a link with the 
working end of the lever-carrying sty- 
lus. (' Scientific American.) 

k Toy Phonograph.— The very 
(impfe apparatus Illustrated in % 
2b 
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134 ia a speaking phonograph that can 
be made and add for.6<f, , or even lees, 
and yet leave & profit to the manufac- 
turer. It is the invention of Lain bri- 
ght, an inspector of telegraphs at Albi 
in the department of Tarn, iu the south 




of France. The whole apparatus con- 
sists, first of a hollow cone of paste- 
board about 1$ in. in diameter, whose 
apex is connected to the centreof a simi- 
lar sized pasteboard disc by mean* of a 
leaden wins about 16 in. long ; and 
second of a small board or tablet, on 
which ia fixed 1, or a larger numb® 1 of 
short length* of leaden wire, each 
of which bean upon its upper surface 
a phonographic embossed reoord corre- 
sponding toa certain word or sentence, 
by which it was originally produced by 
a process to be described further on. 

To those who are familiar with the 
construction of the phonograph in the 
form in which it was first shown in 
thk country, it would appear necessary, 
in aider to reproduce the sounds re- 
corded on the tablet, for the edgeof 
the disc to be held in an annular frame 
so as to convert it into s diaphragm, 
and for its centre to be thrown Into 
vitaatioo by means of a point or style 
projecting from Hand drawn over the 
nodulatofysarfroeof tbereeord. But 
the method of uting the apparatus is 


far ampler than that; all that « 
necessary is to hold the paper cone 
against the ear with one hand tad 
with the other to take hold of the 
cardboard disc, drawing its edge along 
the record with a steady scraping 
motion, and the mechanical vibrations 
thus set up in the disc being communi- 
cated by the wire to the conical ear- 
piece which serves as a resonator and 
concentrator, produce in the organs of 
hearing, the sensation of the articulate 
sound by which the markings on the 
leaden record were originally produced. 
We should have thought that a stout 
tliread or a lighter wire would have 
formed a more efficient as well as a 
cheaper connection for the purpose 
than the leaden wire, but we are in- 
formed that Lambrigot ha* found the 
lead to answer the purpose better than 
anything else ; it aoee not require to 
be kept stretched between the cone 
and the disc, and being of a very 
inelastic nature, it does not spring 
about and produce disturbing sounds 
by clashing against itself or against 
neighbouring objects. Again, it would 
naturally be expected that the earpiece 
would be more perfectly adapted to 
it* purpose if it were in the form of 
that used in the ordinary thread tele- 
phone ; that is to say, if it consisted 
of a cylindrical cardboard box closed at 
one end with a stretched paper dia- 
phragm, to the centre of which the 
connecting wire was attached ; but , 
simple as ft is, this would undoubtedly 
be a more complex form of construction ' 
than the cardboard cones, and would 
be far more liable to be destroyed by 
the weight of the connecting wire. 
The employment of cardboard m the 
material of which the principal parts of 
the apparatus are constructed, is, in the 
case of the cone, for cheapness, and in 
that of the disc, partiy for cheapness, 

but chiefly to protect the markings on 

the leaden record from being destroy^ 

as they soon would be if a harder 
material than card were employed. 

The most interesting point cod- 

is the method by whfch the 1»^ 
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records are produced, which is as 
follows : The upper surface of a rec- 
tangular prism of glass, or other hard 
and rigid material, is thickly coated 
with stearine wax, which is then 
scraped into a convex form, as shown 
in the diagram, in which a represents 
the glass bar and 6 the convex coating 
of stearine, This bar is then fixed 
into a simple phonographic instrument, 
which, by means of a screw or other 
mechanical contrivance, traverses it at 
a suitable speed below a diaphragm, 
This diaphragm is rigidly held around 
its circumference by an annular frame- 
work (not shown in the diagram), and 
is in every respect exactly similar to 
the diaphragm of an ordinary phono- 
graph. To the centre of this dia- 
phragm is attached a thin flat plate, 
whose lower end is cut out to a concave 
curve, to fit the convex surface of the 
stearine b, When all is properly ad- 
justed, ftnd the temperature ia so ar- 
ranged as to give to the stearine surface 
the proper degree of hardness ttfensure 
the best results, the handle of the in- 
strument is turned, and at the same 
time words are spoken against the dia- 
phragm, which immediately set up in 
it vibrations, which are communicated 
to the plate or style. While this is 
moving up and down following the vi- 
brations of the diaphragm caused by 
the voice, the stearine coating of the 
bar ai is steadily drawn in the direc- 
tion of the arrow below the ribrating 
bar, receiving from it a phonogram 
similar to that produced on the wax of 
an ordinary phonograph. 

The stearine bar la then coated with 
J 608 surfaced graphite, so as to give 
to it an electrically conducting surface, 
and it is then electro-plated with copper 
by the ordinary prooe«. Out of the 
^pper coating so formed the stearine 
removed, and a rigid backing of M 
2 other metal having been run owr 
the outride oonvex surface of the 
®PP^, a firm copper-lined matrix or 
!f uld » famed, the whole pr*wfcg 
J Wwuwe shown, and oonristaog 
a rectangular block having along 
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cylindrical groove c of copper, which 
bears upon its* surface certain raised 
striations corresponding to the depres- 
sions which were made by the diaphragm 
on the Burface of the stearine. Into 
this groove is laid a piece of lead wire 
about 3 or 4 mm. in diameter, and 
the two being put into a press and 
squeezed together, the surface of the 
lead wire receives a permanent impres- 
sion which is an exact reproduction of 
the original impression made upon the 
Btearine bar. From one copper matrix 
a very large number of lead impressions 
may be made, and we are told that 
the whole process can be gone through, 
and lead wires, each containing the 
record of a short sentence, can be made 
and sold with a profit for \d. each. 

It is an interesting fact that if a 
small stick of wood, such as the stem 
of a common match, be substituted 
for tbe disc, and its end be drawn 
along the copper groove of one of the 
! matrix moulds, articulate speech ia 
I communicated equally well to the ear- 
! piece, although the motion of the point 
is the reverse of that of the disc ; and 
this bears a very close analogy to the 
fact that in the ordinary Bell triephone 
a message is transmitted with equal 
distinctness, whether the poles of the 
receiving inBtrument be reversed or 
not, Eng. Mech.’) 
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A Simple Photographic 
Rocking-Table. 

Fig. 135 which illustrates this ahowB 
an ordinary iron or wooden bracket 
filed on a wall or any upright, and the 
“ table " on this can be of any required 
site, according to the size or number of 
trays it is to cany. When the bracket 
is secured, the only filing the table 
requires is two Bcrewe through into the 
bracket, and an important detail is that 
these screws must not he driven quite 
home, but be left so that the table 
will rock. Let the screws come in a 
line which is the exact centre of the 
table from front to hack, otherwise the 
table will not balance properly, Fora 
single tray the table may be aa small 


A Simple 
Photometer. 

With the simple instrument about to 
be described it is an easy matter to 
determine with a considerable degree 
of accuracy, the illumination, or candle 
power, of burners of different size 
burning any particular gas. The 
method is illustrated in Fig. 136 , 
which shows a simple photometer for 
measuring illumination. 



A candle power of light is the 
amount of light produced by a speno 
candl^ which bum 120 gr. per hour. 

A candle of this kind is used as the 
standard in the following determina- 
tion. Sperm candles ^ in. in length 
six to the pound, will answer the re- 
quirement. The apparatus consists of 
a board 3 or 4 feet long at one end of 
which a sheet of white paper or card 


M 12 in. by 8 in. On the tmdemde 
at each end (or very near the end) 
•crew in a hook or ere, aa centrally 
and at equal distance from the middle 
•crews as pawribie, and to theae attach 
wire* as m joining one wire which 
drupe down I & or 4 ft* with a weight 
on the and as shown. When this 
pendulum weight it set going, it will 
keep the fr bt* rocking steadily and 
enoly for several minutes, and oafr 
ffgty jfo ^wh aa Ha motion v 


may be fixed in an upright position, 
In front of this paper and possibly 
three in. from it, set up a stick, this 
being used for casting a shadow on the 
paper. Set the standard candle about 
2 feet from the paper. The apparatus 
is now ready to use. Move the appa- 
ratus away from the light which is to 
be measured to such a distance that 
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the paper, The candle powers of two 
lights casting equal shadows on the 
same surface is in the ratio of the 
squares of theirdistances from that sur- 
face, Therefore, to obtain the caudle 
power of the light being tested, square 
the result obtained by dividing the two 
distances. Thus if the gas light in 
the illustration is 12 ft. from the 
paper when it* shadow is of the same 
intensity as that of the candle at two 
ft. from it, it* candle power will be 
36; thus (12 + 2)* = 36, or 12 + 2 
= 6, which squared (6x6) = 36. 


Picture Framing. 

(See also Gilding, Polishing, 
Staining, etc.) 

In dealing with the subject of picture- 
frames, it may be assumed that the 
moulding, if of plain wood, can be 
made in the workshop, or purchased ; 
or, if having an ornamental design in 
composition, it is obtained from a 
dealer in these goods. Recipes for 
this special picture-moulding composi- 
tion are given, as it is often necessary 
to use some either with new frames or 
repairs. In good quality gilt frames, 
it is customaiy to cover the four joints 
with a label, or slip, of composition, 
made into the form of a leaf or other 
ornamental design, this added orna- 
ment being gilded over by the maker 
of the frame. 

For simple frames with mitred 
corners, the tools required are a fine 
back -saw ; a mitre-cut or mitre- 
box, Fig. 137 ; a mitre-shoot, as 
Fig. 138, and a trying-plane. Besides 
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Fro. 188. 

there, a glue-pot and a hammer are 
the chief remaining things needed. 
The purpose of the mitre-box is to 
enable the moulding to be sawn to a 
fairlr perfect angle of 46°, the mould- 
ing being bid in and held along one 
side of the box, while the saw is worked 
trough one of (he pain of cute shown; 
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the mitre-boi, if accurate dimensions . 
are required, allowance must be made 
for the thickness of the saw-cut, also 
for the shavings taken off by the plane 
on the mitre- shoot. It is also impor- 
tant to remember this when making 
Bmall frames, as a difference in length 
of X in, in the side or end pieces will 
make one of the joints come untrue 
although it may be finished to a pre- 
cise angle. 

When the pieces come from being 
sawn in the mitre-boi, they are laid, 
faceup, against one of the angle guides 
of the shoot, and the plane, laid on its 
side, is run along as Fig. 139 shows. 
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As simple as it looks, this requires I 
practice before a perfectly true mitre 
can be made, but with practice it can 
soon be accomplished. 

Having made the four pieces equal 
in size and true, the jointing up is 
usually done in a “cramp," though 
this is not always the case in practised 
hands. Picture-frame makers, especi- 
ally with cheap goods, glue the ends, 
then nail them while on the bench, 
and this ends the matter, but the 
amateur will not find it easy to do 
this, nor do makers adopt this plan 
with good work, if accurate joints 
are to be made, which in plain wood, 
say oak, will bear don inspection, the 
cramp is necewaiy. 

Perhaps the first thing to be men- 
tioned is the gbe, Any fair quality 
glue will do, but it must be properly 
made. Newly-made glue is always 
best, but if using a glue-pot frequently 
ft mw be re-heated day by day, al- 
though each tune the glue runs low 
the pot should be deaaed out before 


. new is added. If glue is allowed to 
get a mould, or thiok dust on it, it 
should be thrown away. It should be 
as clean and clear as golden Byrup and 
a little thinner. Never use thick glue 
with the idea that it holds better. It 
makes thick and bad joints, and if two 
surfaces to be glued together are true 
and smooth, they only require a thin 
film of glue between them. The glue 
must not, of course, be watery, as it 
should not soak away in the wood. 
This means tliat the glue has no stick- 
log power, and what is worse, it is 
like wetting the surfaces with water, 
causing them to swell and become 
untrue. Always glue both surfaces 
that are to come together. Do not 
glue one and press this to a dry one, 
thinking there is enough glue for both. 
The glue should also be slightly worked 
on the »urfi;)s that it may go a little 
way into ths pores and so get a good 
hold. These details apply to all glue- 
ing processes and are essential to good 
work. 

The cramps for this work take many 
forms. Fig. 1 40 is one of Churchill's, 
opera ted by a cam lever attached to a 
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tmdfe, thus tawing both hands of the 
workmanfree. It will be 
the purpose of the cramp « m 
the joist while it b wSm* 
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The mitre-shoot, Pig. 168, can be 
made a cramp if desired, a triangular 
piece being screwed on, as Fig. 141 ; 



long and slightly taper wedges being 
inserted, where shown, when the two 
pieces of moulding are in place. 

Fig. 142 shows an- 
other simple cramp 
which needs no de- 
scription. 

It should have 
been mentioned 
earlier, perhaps that 
not all frames have 
nailed joint* ; or, if 
nailing is done, it 
may be after the 
glue is set. The 
writer never uses 
nails, partly because 
of their bad appear- Kro. 142, 
ance and partly by 
it not being easy to get a true-nailed 
joint before the glue U set. To secure 
the glueing he prefen either before 
the glueing, or afterwards when it is 
dry, to make a downward saw-cut at 
the angle, as Fig. 143, and glue a 




Pw, US, 
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A simple cramp can be made with 
string and wood blocks, as Figs. 144 
and 145. After glueing the ends of 
the moulding, put them together, flat 
on the bench, then wind a cord round 



Fig. 144. 




x , — y 

Fig. 115. 


the outside edge three times and tie 
it. Then insert eight pieces of wood, 
$ in. or 1 in. square, between the cord 
and the frame, as Fig. 144, adjust all 
the joints true and flat, then press the 
wood blocks into positions shown at 
Fig. 145. Nailing is dono after the 
glue is dry, holes being bored to receive 
the nails and to lessen the jar of nail- 
ing- 


A pronable adjunct to the frame is 
a gilt “ slip," This is an inner frame 
fitting into the rebate of the true 
frame. These are 
made of gilt flat 
moulding (without 
a rebate as a rule), 
first cut in the 
mitre * box, then 
shot on the mitre- 
shoot, finally glued 
up and nailed. In 
glueing and nailing 
these it is custom- 
ary to put one piece in a vioe (the jaws 
being covered with paper or leather) 
the other piece being held in position 
and nailed} m Fig* 146. 

There now remains the picture to 



FlO. 144. 
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be put into the frame, and in this 
more faulty work is 'done than in any 
detail of the work. The work that is 
neglected is the making the frame 
dust-tight. Many old engravings, 
now having a high value, are more or 
leas spoiled by dust, also by not being 
air-tight, whichmighthavebeenaverted 
with ease. Even now water-colours 
of high price are not protected from 
dust as they should be. The pasting 
of paper on the back of the frame and 
backboard will make the back air- 
and dust- tight, but the joint between 
the glass and the frame at the front is 
neglected. It is here that the damage 
is done, for crevices mast exist and 
these lead to the front of the picture. 
The back of the picture should be 
protected, of course, bat the front is 
more important. 

Fig. 147 shows the simple means nf 
doing this. The picture itself is 
omitted, but it is understood to come 
between the backboard 
and the glass. The 
protection is simply a 
strip of paper pasted, 
or preferably glued 
with thin glue or paste- 
glue, partly on the glass 
and partly on the wall 
of jthe rebate, as shown 
by thick black line. 
This should be tough 
air-proof paper, like 
rolled manilU paper. 

In every case the 
framed picture should 
be made air- and dust- 
tight at back. With small pictures this 
it effected by pasting a sheet of paper 
over the whole beat, but with large 
pKtorw the paper k only pasted over 
the joints between backboard and 
frame and the Joints or cmckt in the 
backboard itself. When arranging to 
cover the whole of the hack of a pic- 
ture of a square foot in axe or larger, 
the paper most stretch tight and not 
be in enamor wrinkles when finished. 
Thk k easily done by applying water 
to tiis pper before it k pasted or 
gloed on, which <mm it to shrink on 


drying. This shrinkage is so great a 
force that care must be used in the 
wetting. The writer onoe wholly 
covered the back of a picture only 1 
ft. square, wetting the whole of the 
paper before it was glued on, the glue- 
ing being at the edges only. The 
shrinkage pulled all the joints in the 
frame open, and since then it has l*en 
found bettor to limit the wetting to 
two or three stripes made with ablush 
or sponge. The shrinkage of these 
marks will be found sufficient to make 
the back paper as taut as a drum-head. 

Composition for Picture- 
Frames.-— (o) This composition is a 
kind of putty used to make ornamental 
detail on a plain wood backing or base, 
but in the hands of the amateur is 
used more for forming leaves and 
flowers, to cover joints or to enrich a 
frame to his taste. It is also used in 
repairing damaged gilt and composi- 
tion frames. It can be gilt or paioted 
over and, if weU made, is tough and 
lasting. 

For small purposes it will be found 
sufficient if some thin hot glue is mode, 
and whiting is rifted into this and 
! worked until of the consistence (and 
appearance) of putty. This can be 
modelled into any form, oil being used 
on the fingers or any tool used. If the 
mixture gets hard, steam will soften it. 

The proper recipe for the composi- 
tion k 1 lb. glue melted (by beat) in 
water sufficient to make a thin glue. 
Melt } lb. of pale resin in | pint raw 
linseed-oil. Pour the whole together 
and boil for I hour, stirring and watch- 
ing that it does not boil over. Now 
mix in rifted whiting and knead the 
miss to a dough. Hus should be kept 
damp, hut if it hardens it can be made 
pketic by steaming it. 

In making composition ornaments 
in an v numbers moulds are used, 
generally of box-wood, though metal 
may be used. % Hiese are brushed over 
with oil before the composition w 
pressed in, the pressing bring done in 
a screw prase, a wet board being 
over the composition in the mould » 
that the mSm be withdrawn 
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stuck to the board. The ornament 
is not allowed to harden in the mould ; 
itis simply pressed in, then withdrawn, 
and removed from the board by a large 
thin knife. It is then put aside to 
harden. A good pressure should be 
employed, on the composition in the 
mould, that a solid well defined object 
may result. 

Should it be required to copy an 
ornament on a frame, with a view to 
producing one like it for repair, the 
following plan may be adopted. First 
give a co&t of wax or vaseline to the 
carving or ornament to be copied, then 
after making some kind of surround 
to it (with composition or putty, for 
instance) pour liquid plaster-of- Paris 
over the ornament and let it set. 
When set (in about 20 minutes) it can 
be lifted off, the wax preventing it 
adhering, and a mould is thus formed 
into which composition can be pressed. 
The mould should first be rubbed over 
with wax or vaseline and the pressing 
must be done gently with so fragile a 
mould. If the carving or ornament 
to be copied is slightly undercut, then 
instead of plaster-of-Paru some pic- 
ture-frame composition can be used, 
this being pressed into all the parts 
and then removed before it is quite 
hard, while it has some flexibility. 
In this case the copy must be made 
hy pouring liquid plaster or cement 
into the composition mould, then, 
when it has set, soften the composi- 
tion with steam heat and puli it off. 
Wax or vaseline must be used between 
the mould and the ornament, in every 
case. 

(6) Mixing,— The principal ingre- 
dients are glue, water, linseed-oil, 
mein, and whiting, which are com- 
bined in such proportion* as to make 
4 mixture soft enough for working, 
*hrie, at the same time, it should be 
?° tough as not to week, and should 
harden in a few hourUf the ornament 
“ « in a day or two If it be 

non main The state in which it 
is used by the ornament maker is that 
at® dough ; and the making of it 
Ambles the prooees by which the 


baker makes his dough. The proper 
amount of glue is gteeped in water, 
which is heated to dissolve the glue ; 
while the oil and rosin are melted m a 
separate vessel, and then poured into 
the vessel containing the melted glue. 
The whiting is pounded, and placed 
in a tub or pan— being previously 
warmed if the weather be damp and 
cold — and the hot melted glue, oil, 
and rosin are poured upon the whiting, 
and then well mixed up with it, and 
kneaded, rolled, and beaten until it 
becomes a smooth, tough, elastic kind 
of dough or putty. It may then either 
be used at once, or may be laid aside 
for future use; but, whenever it is 
used, it must be wanned, either before 
a fire or by admitting steam to act 
upon it, because, when cold, it is too 
hard and stiff for use. 

The manner of using this composition 
is to press it into moulds; the prepara- 
tion of which is the most important 
part of the business ; it is generally 
done by men who are not engaged in 
making the ornaments themselves, 
The moulds are usually made of box- 
wood, which, by its smoothness of 
grain, permits very fine figures to be 
cut in it, and is very durable. The 
mould carver has to proceed with hia 
work in an opposite way to the ordi- 
nary carver ; for lie must make depres- 
sions or hollows instead of raised pro- 

{ 'ections, and projections instead of 
lollows. The mould carver makea 
hia mould look, in every part, directly 
the reverse of what he wishes the 
ornament to appear. 

Making tht Mould*.—' The block of 
wood being planed and smoothed, the 
carver draws on its surface a represen- 
tation of the object which he wishes 
to carve, and then proceeds to work 
out the minute details. The tools 
used in this carving are exceedingly 
fine ami sharp, some of them not ex- 
ceeding ^ in. in width. These are, 
m in oomoon carving, mostly gou gee, 
with various degrees of curvature. 
The sharpening of them is a matter of 
great nicety, and in some cases re- 
quires files made of very fine wire. 
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The block of boxwood is moistened 
with oil during the process of cutting, 
in order to facilitate the progress of 
the tool. The cuts are, in the first 
instance, made perpendicularly from 
the surface of the wood, and afterwards 
varied into the necessary directions to 
produce the pattern. In order to 
know how to vary the depth of different 
parts of the mould, the carver must 
either be guided by the accuracy of 
his eye and the correctness of hia 
taste, or he must have another mould 
of the same pattern before him. 

Sometimes moulds are made by cast* 
ing, the material being brass, copper, 
pewter, lead, or sulphur. A model, 
representing the object which it is 
desired to produce, is made of compo- 
sition or plaster, and is placed on a flat 
stone, and surrounded by a raised 
border or edging, so that it lies in a 
cell or trough. The model is then 
oiled, and the melted metal or sulphur 
is poured on it, so as to entirely cover 
it. When cold, the raised border is 
broken away, the mould is taken up, 
and the model is removed from within 
it. It is then embedded in a wooden 
case to preserve it from injury, and to 
fit it for toe better reception of the 
composition. Sometimes brass moulds 
are made in this way, and afterwards 
chased ; that is, toe minuter details 
of onamentarecut, orratherscratched, 
by very fine tools. When the mould, 
whether of woed, metal, or sulphur, 
is to be employed to cut ornaments, 
it is brushed over with oB, to prevent 
tbe adhesion of the composition. A 
piece of composition, large enough for 
tbe intended purpose, is then taken 
up in a winn soft state, and prereed 
into the mould by the hand. A wet 
board is kid upon the surface of tbe 
composition, and tbe whole k put into 
a powerful ecrew-prere, by which the 
competition is pressed into every part 
of the mould, however deep and minute 
it may be, Tbe same pressure makes 
the upper surface of the competition 
adhere to the, wetted board, so that, 
when it is taken out of the press, the 
mould may be polled off the ornament, 


leaving the fatter adhering to theboani. 
When the cast has become a little 
hardened, it ib cut, or rather sliced off, 
with a broad knife, to the required 
thickness. 

Fixing Compontum Ornament*,— 
The composition ornament, when 
made, is exceedingly pliant and supple, 
and may be bent into almost any form 
without breaking or injuring it ; it is 
this property which makes these orna- 
ments so convenient ; as they may be 
applied to round, flat, or hollow parts 
with almost equal ease, They are 
fixed on either with glue, or, if quite 
soft and warm, with hot water, which, 
by softening the glue contained in the 
composition, produces a sufficiently 
Btrong cement ; and, in a short time, 
they become firm and hard enough to 
be handled without injury. In modern 
work intended to imitate the antique, 
tbe manner of faying on toe various 
pieces of ornament requires much care 
in the workman. If an antique carv- 
ing, or a drawing from it, is given to 
the ornament maker to imitate, he 
must have moulds carved of all the 
various parts, so that, when united on 
the frame, the assemblage of composi- 
tion casts may represent a facsimile ot 
the original. If he wishes to produce 
work which shall possess a general re- 
semblance to old patterns, but without 
tying himself down to any individual 
pattern, he has to depend on his taste 
and judgment, both In the cutting of 
moulds and in the disposition of the 
various pieces of ornament. This com- 

C ition, being a compact substance, is 
vy. In thin point carved ornaments 
have a pat superiority over composi- 
tion ; indeed, the heaviness of the 
fatter was one reason which led to the 
adoption of paper -mkhA ornaments. 
When papier*mAch6 ornaments are 
used, they are cast in moulds, resem- 
bling thoee just described. The paper 
is in the state of a pulp ; but fofj* f 
this difference between the twokim\ 3 
of ornaments. Tbe pulp is pr* 8 ** 1 
between two moulds, so that tbe thin- 
ness of toe ornaments is seldom more 
than about* in, at any p»t; thusth* 
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ornament is of less weight, and there cleaned off with soap and water used 
is a saving of material. . sparingly on end of finger covered by 

Staining Oak Moulding. — piece of rag, When all cleared off, 
(Alto tee the general subject of rinse with cold water, and dry with 
Staining.) t chamois leather ; next buy 1 lb,(ld.)of 

Brown, — Mix dry brown umber common size, and 2 penny paint pans, 
with liquid ammonia until like thin Boil a little of the size in one of the pans 
paint, then dilute with rain water to with as much water as will just cover 
tbe desired tint. Vandyke brown will it. When boiled, strain through 
make a darker brown, and, with either, muslin into clean pan, and apply 
" >n of bichromate of potash thinly to frames with camel-hair brush 
place of ammonia. Apply (called technically a “dabber,” and 
brush, rubbing well in, costing fid. to la. each). Take care 
the surplus with a cloth, you do not give the frames too much 
solution by itself has a water and “elbow grease.” On no 
jet on oak. account use gold size, as it is used 

Fuming with ammonia only in regilding, and if put on over 
i) is as good a plan as the gold would make it dull and Bticky. 
ing this, make a red oil (6) Dissolve a very small quantity 
oz. of alkanet root in } of salts of tartar in a wine bottle of 
inseed-oil and wipe over water, and with a piece of cottonwool 
th this. Next rub in a 6oaked in the liquid dab the frames 
chromate of potash, } oz. very gently (no rubbing on any ac- 
vater, finishing off in the count, or you will take off the gilt), 
the grain. It will be then stand up the frames so that water 
repeat the operation one will drain away from them conveni- 
j for a dark shade. ently, and syringe them with clean 

ij aniline colour that water. Care must be taken that the 
in vinegar will do for solution is not too strong, 
following mixture will (c) If new gold frames are varnished 
rerdigris, } oz. sap green, with the best copal varnish, it improves 
grind to a fine paste their appearance considerably, and fly- 
Add about three pint* marks can then be washed off carefully 
t vinegar, and use as a with a sponge. The frames also last 


may take the place of ammonia. Apply 
freely with a brush, rubbing well in, 
then wipe off the surplus with a cloth. 
The potash solution by itself has a 
darkening effect on oak. 

A ntique. —Fuming with ammonia 
(tt<? Staining) is as good a plan as 
any, but failing this, make a red oil 
by steeping 2 oz. of alkanet root in $ 
pint of raw linseed-oil and wipe over 
the wood with this. Next rub in a 
solution of bichromate of potash, } oz. 
in i pint of water, finishing off in the 
direction of the grain. It will be 
necessary to repeat the operation one 
or more times for a dark shade. 

Green.-- Any aniline colour that 
will dissolve in vinegar will do for 
this; or the following mixture will 
serve : \ lb. verdigris, } oz. sap green, 
i oz. indigo ; grind to a fine paste 
with vinegar. Add about three pints 
°f good malt vinegar, and use as a 
stain. If desired, the aap green may 
» omitted, the resulting colour then 
being more blue in tint. The verdi* 
P® and indigo are then dissolved in 
Jinegar which has been brought to the 
wh The stain can be applied hot, 


required makes necessary. 

Bronze Qrtm ,^ Obtain dry bronze 
green from a colourman'e, and mix in 
°t vinegar. Apply as many ooats as 
a ppw requisite. 

Ageing Gilt Frame*, - To 
^ “f* Pit work appear old, take 
a small quantity of aniline brown 
® water) and add it to the 
Parchment size solution which is 
a Ppl|<*I to the frame after gilding. 

«fcSSs. •**«««■* 

fly 


many times longer. It also improves 
old frames to varnish them with it. 

(d) Gilt frames may be cleaned by 
gimply washing them with a small 
sponge, moistened with hot spirits of 
wine or oil of turpentine, the sponge 


wm 


the dirt and fly-marks. They should 
not afterwards be wiped, but left to 
dry of themselves. 

(e) Old ale is a good thing to wash 
any gffding with, as it acts at once 
upon the fly-dirt. Apply it with a 
soft rag ; but for the urn and outs of 
carved work, a bush is necessary; 
wipe it nearly dry, and do not apply 
any water, Thus will you leave a thin 
coat of the glutinous isinglass of the 
finings on the face of the work, which 
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from fastening to the frame, as they 
otherwise would do. 

(/) Dingy or rusty gilt picture- 
frames may be improved by simply 
washing them with a small sponge 
moistened with spirits of wine or oil 
of turpentine, the sponge only to be 
sufficiently wet to take off the dirt and 
fly* marks. They should not be wiped 
afterward, but left to dry of them- 
selves. 


Pipe Bending. 

Copper Pipe.— (a) Copper pipes, 
unless quite small, should be filled 
or loaded before bending in order to 
j prevent any kinks or dents during the 
operation. If the pipe is lacquered, it, 
should be cleaned off before heating 
and re-lacquered afterwards. To limd 
the pipe, first tie some brown piper 
round one end and imbed this end in 
sand. Melt sufficient lead in a ladle, 
and pour into the tube until full. If 
a bench is available, cut a hole in this 
a little larger than the tube then cham- 
fer aud round off the edges of the hole. 
Remove the paper from the tube, put 
the tube through the hole and pull 
the tube over the rounded edge of the 
hole to the extent required. Unless 
a very short or slight bend is aimed 
at it will be fouml necessary to keep 
working the tube through the hole, 
little by little, and bending each time, 
If the throat of the bend is dented, 
work this out with ball-faced hammer, 
lie fore {he lead is run out. When the 
bend is complete, heat the tube, and 
run the l*d out If ft number of 
bends have to be made to one curve, 
a template Bhould be cut to work to. 

(6) The usual method of bending 
copper pipe through ft hole in a bench 
sometime results in dents being made 
in the throat of the bend, and the 
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wood of same thickness (2 in,) and 
secure it to the bench, so that it will 
involve, but otherwise be firm. If 
the operator has any particular sizes 
of bends to make he can vary the size 
of the disc to suit. This disc, and 
the pipe between it and the straight 
piece of wood, are shown in the illus- 
tration. 

(c) Copper pipe up to 4 in. caif 
usually be bent, unloaded, but for } 
in. up to { in. the pipe should be 
heated prior to bending. When load- 
ing with lead it is best to heat the 
pipe a little before pouring the lead in, 
and when the lead is in, let it cool of 
. itself, and do not put it in water. The 
melting out of the lead can be done 
with a blow-lamp, if desired. 

{d) After plugging up the end of 
the pipe it can be filled with melted 
resin, or, if this is not available, sand 
cm be used, rammed in. If molten 
lead is not used, the pipe before filling 
should be softened by heating, as it 
will then bend better. 

(e) Sand will do for filling for Blight 
curves, melted pitch for sharper curves. 
This would be for pipes of moderate 
size. Lead should be used for loading 
largo pipes. 

{/) When a copper or brass pipe is 
Med with min for bending, it may 
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or release the rosin, it can then be 
bent with ease again. Copper pipes 
have been broken through a neglect of 
this precaution. 

Iron Pipe,— (a) First mark off 
where bend is to be made, and open a 
vice until the pipe will pass freely 
between jaws without gripping. Then 
heat pipe carefully between marks a 
nice bright red ; place heated part 
between jaws of vice, and taking hold 
of pipe each end, pull towards you ; 
the vice keeps the pipe from bulging ; 
if long piece*, a little help 
may be needed ; nice 
sweeping bends should 
always be made where pos- 
sible. Iron pipe can, with 
care, be easily bent to gentle 
curves, if the heat is main- 
tained aa even as possible 
—say, a bright red— and 
the pipe bent a little at a 
time. Iron pipe is never 


(i b ) A very useful tool for 
bending iron pipe up to 
2 in. is that illustrated 
at Fig. 149. This could 
readily be made of wood 
for copper and braes tube 
(or small iron tube) which 
are bent comparatively 
cold. It requires to be of 
metal for pipe that is made 
red-hot for bending, 

There are various forms 


on the market, but the 
preceding are simple and 
effective. 

Lead Pipe.— It is cus- 
tomary to bend this with- 
out loading, the plumber 
relyingon drifts and special 
tools to work out any in- 
equality that may be Fio, iso. 
created. Of late years 
the bending device, Mg. ISO, has been 
largely employed, It u simply a stiff 
wire wound spirally— much like a 
spiral ipring-and, needless lb say, a 
separate one of these tools is requited 
for each different ue of pipe. For any 
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sen pipe below 1 in, it ia scarcely 
neceeaary, but from 1 in, to 4 in. 
excellent bends can be made, even of 
S form. In using these, a plug (sup* 
plied with the tool) is first passed 
through the pipe to clear any irregulari- 
ties ; then, after putting a little oil on 
the spring, it is slipped into the pipe 
and the bend at onoe formed. To 
remove the tool after the bend is made 
first bend, back a trijle on each bend., 
then, holding on end of the bender, 
twist it to the right which will cause 
it to decrease in diameter, and if, while 
doing this, a gentle pull is given, the 
tool will come away. 

Bendiwj Split SUd Tubing .— Split 
steel tubing, if not larger than 1 in., 
can be bent without heating, if it is 
not of very thick substance. Loading 
with sand, and bending as described 
with copper tube, will answer, or a 
mixture of pitch and sand (the pitch 
being melted and mixed with the Band) 
will be better. If molten lead is used 
for the filling, any curve can be formed , 
but the lead must only be just soft 
enough to pour or it will run through 
the split. The pitch or lead is melted 
out, after bending, as described with 
copper tube. 


Planchettk. 

Thb planchette, as ordinarily maij e 
consists of a piece of thin board (about 
^ in. thick when finished) cut heart- 
shaped, as Kg. 151, the sue not being 



Via. lit,’' 


important, but usually measuring altout 
6 in. each way. At the broad part, on 
what is to be the underside, a pair of 
small easy-running castors are secured, 
a cross slip of wood being used to 
thicken the board at this point for the 
better holding of the castors. At the 
point end a hole is made to just take 
a piece of lead pencil and hold it firmly. 
Fig. 152 gives these details. In use the 
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planchette is placed on a sheet of white 
paper anted on some level surface, 
while the fingers of the operator or 
operator* are placed lightly on the top 
ox the instrument, and answers are 

S ven to questions asked. The results, 
iwever, are not always satisfactory. 
In some cases the writing is tolerably 
clear— whether by aoeident or design 
is for the user to consider— but often 
enough an illegible scrawl is the only 
outcome, Imagination then often steps 
in, and the pencil marks ire construed 
into words to fit the question at is^e. 
In order to remove doubt as to the 
words or fatten produoed, a ep^v 
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prepared board may be used, and those 
intuited in the instrument will do 
well to adopt this. In this case a 
fixed pointer can be substituted for 
the pencil in the planchette. Such a 
pointer can be a curved piece of wood 
or of some shape that will admit of its 

projecting end being easily seen. Fig. 
153 shows how a board may be prepared, 


let a pointer project, and this, when 
the handles are held tightly, will begin 
to move and select letters or words to 
make a reply to the question asked. 
Itis understood that in using planchette 
a question is formulated for the in* 
strument to answer, If several are 


to by all, or it is supposed that the 




letters and figures should be put at 
random. Failing this there must be 
some suspicion or doubt at the results 
obtained. A piece of cardboard will 
do for this, sire about 20 in. by 16 in, 
which, with margin, allows of 2 in, 
spaces being given to the letters and 
figures. Some of the spaces should be 
left blank as shown. If desired, the 
spaces may be reduced in sire and 
increased in number, in which case 
short words, or signs having special 
meanings, may be introduced as well as 
the letters and numerals. This card 


1 ' influence " willnot act agreeably . By 
some it is asserted any experimenter 
“out of sympathy ” (belief perhapa) 
withtheinatrumentor theother experi- 
menters, causes planchette to give con- 
fused replies, This makes an excellent 
excuse for the meaningless jumble 
that so commonly results in un- 
professional hands. In the hands of 
an experienced manipulator planchette 
can do amazing things, but though 
there is less cause for amazement there 
is greater fun when the inexperienced 
call in its aid. 


drawing-board, and when planchette 
is placed on the surface, one or two 
inquirers should rest their fingers on 
the instrument, which will dodge about 
over the squares and indicate certain 
letters, worfg and numbers, If several 
persons wish to take part in the game 
(for it should not be considered any- 
thing more serious than this), an in- 
strument may be made with several 
handles. Hare a spoke wheel-head 
nude as Fig. 154, with as many handles 
as desired, and through the centre of 
put a item to rest on the board 
(% 158), froo the side of the stem 
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Plasters and 
Plastering Work. 

(See alto Whitewashing and 
Distempering.) 

The plaster used for covering the 
walls of buildings is a mortar composed 
of lime or cement and sand, mixed in 
various proportions, generally with a 
little hair or some such material to 
give it elasticity. It is laid on by 
hand with a trowel in several thick' 
nwses of about | to J in. each, and 
either on the bare masonry wall or on 
a special screen of lathing made for it, 
to either of which it adheres by enter- 
ing into and keying itself in the joints 
and openings, and by its adhesive 
quality. With some variations in the 
materials and mixing, it is used for 
exterior and interior work and for 
ceilings. For the purpose of assisting 
to keep the interior of the rooms of a 
house dry, it is advantageous to employ 
lathing, which being detached from 
the masonry of the walls, forma a 
lining, distinct in itself, and not liable 
to the effect of moisture which may be 
in the walls. It is of the utmost im- 
portance, in plasterers' work, that the 
lime should be mo«t thoroughly slaked, 
or the consequence will be blister* 
thrown out upon the work after itf 
finished. Many plasterers keep their 
ituffr a considerable period before they 
are wanted to be used in the building, 
by which the chance of Mistering is 
much lessened. When a wall ii to be 
plastered, it is called “rendering"; 
m other cases the first operation, as in 
ceilings, partitions, etc., is lathing. 
Lathing is the nailing of laths to 
the joists, quarters or battens. The 
lath is made in 3 or 4 foot lengths, 
and, according to its thickness, is called 

^^•odhiS^or doable. ^The first it 
the thinnest and cheapest, the second 
is about one- third thicker than the 
single lath, and the double lath is 
twk» the thickness. When the Mis - 1 
terer laths ceding*, both lengths of 


laths ahould be used, by which, in 
nailing, he will have the opportunity 
of breaking the joints, which will not 
only help in improving the general 
key (or plastering insinuated behind 
the lath, which spread* there beyond 
the distance that the laths are apart), 
but will strengthen the ceiling gener- 
ally. The thinnest lath* may be used 
in partitions, because in a vertical posi- 
tion the strain of the plaster upon 
them is not so great ; but for ceilings 
the strongest laths should be em- 
ployed. In lathing, flfe ends of the 
laths should not be lapped upon each 
other where they terminate upon a 
quarter or batten, which is often done 
to save a row of nails and the trouble 
•f cutting them, for such a practice 
leaves only \ in. for the thickness of 
the plaster ; and if the laths are very 
crooked, which is frequently the case, 
sufficient space will not be left to 
straighten the plaster. 

Laying.— After lathing, the next 
operation is laying, commonly called 
plastering. It is the first coat on laths, 
when the plaster has two coats or set 
work, and is not scratched with the 
scratcher, but the surface is roughed 
by sweeping it with a broom. On 
brickwork it is also the first coat, and 
is called rendering. The mere laying 
or rendering is the most economical 
sort of plastering, and does for inferior 
rooms or cottages. What is called 
pricking up is the first ooat of three- 
coat work upon laths. The material 
used for it is Coarte 8tuf, being only 
the preparation for a more perfect 
kind of work. 

Coarse Stuff » made with chalk- 
lime prepared as for common mortar, 
but slaked with a quantity of water, 
afterwards evaporated, mixed with so 

coiThair at tL rate of 1 lb. of hair to 
8 cub. ft. of stuff After the coat is 
laid on, It is scored in diagonal direc- 
tions with a watcher (the end of a 
lath), to give H a kw or t» for 
ooat that tt to follow k 

Lath laid or platUrtd 
only fro-ccat wwk, * 


and iff ^ 
mentioned 
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nMw laying, the .setting being the 
^uge or mixture of putty and plaster, 
Jr, in common work, of Fine Stuff, 
with which, when very dry, a little 
sand is used. 

Fine Stuff is a mortar made of fine 
white lime exceedingly well slaked 
with water or rather formed into a 
paste in water to make the slaking 
complete ; for some purposes a small 
quantity of hair is mixed up with it. 
Fine stuff veifF carefully prepared, 
and so completely macerated as to be 
held in solution in water* which is 
allowed to evaporate till it is of suffi- 
cient consistence for working, is called 
plasterers' putty. 

Setting maybe either a second coat 
upon laying or rendering, or a third 
coat u on “floating," which will be 
hereafter described. The term “finish- 
ing " is applied to the third coat when 
of stucco, but “setting" for paper. 
The setting is spread with the smooth- 
ing trowel, which the workman uses 
with his right hand, while in his left 
he uses a largo fiat-formed brush of 
hog’s bristles. As he lays on the putty 
or set with the trowel, he draws the 
brush, full of water, backwards and 
forwards over ite surfaoe, thus pro- 
ducing a tolerably fair face for the 
work. 

Hosting.— Work which consists of 
three coats a called floated ; it takes 
its name from an instrument ca l l ed a 
3<*t, which is an implement or rule 
moved in eveir direction on the piaster 
while it is soft, for giving a perfectly 
plane surfaoe to the seoond coat of 
work. Floats an of throe aorta i the 
hand-float, which is a short rule that 
a man by himeeU may use ; the quirk 
float, which is used on or in angles ; 
and the Derby, which is of such a 
length as to require two men to use 


blaster, float and Mt b f 

5*** three ooataof plaster on lat 
ne test or prioking-up ooatisofoo* 
put ou With t trowtl to Ion 
, ? Mu, and tbout j 

.*• to* on tte kthi: white S 
‘till moat it h mttM 9, nowi 


over with the end pf a lath in parallel 
lines 3 or 4 in. apart, the scorings 
being made as deep as possible without 
exposing the laths ; the rougher the 
edges are the better, as the object is 
to produce a good key for the next 
coat. When the pricking-up coat is 
sufficiently dry not to yield to pressure 
in the slightest degree, the second coat 
or floating is put on. The floating is 
of fine stuff with a little hair mixed 
with it ; ledges or margins, 6 or 8 in. 
wide, and extending aero® the whole 
width of a ceiling or height of a wall, 
are made at the angles and at intervals 
of about 4 ft. apart throughout : these 
must be made perfectly in one plane 
with each other with the help of 
straight-edges. These ledges are tech- 
nically called “ screeds. " They form 
gauges for the rest of the wort, and 
when they are a little set the spaces 
between them are filled up flush, for 
which a Derby float or a long straight- 
edge is used. The screeds on ceilings 
ought to be levelled, and thoee on the 
walls plumbed. When the floating is 
sufficiently set, it is swept with a birch 
broom for the third coat or setting. 
The third, or setting coat, should be 
of plasterers’ putty, if the ceiling or 
wall is to be whitened or coloured. 
U>it is to be papered, the third coat 
should be of fine stuff, with a little 
hair in it If it is to be painted, the 
third coat should be of bastard stucco 
trowelled. 

Bait&rd stucco is of three coats, 
the first is roughing in or rendering, 
the second is floating, as in trowelled 
stucco ; but the finishing coat contains 
a small quantity of hair behind the 
mod. This work is not hand-floated, 


and the trowelling is done with lees 
labour than what is termed trowelled 
stuooo. 

Trowelled afrucoo, which is the 
beeteort of pbitering for the reception 
of paint, is formed on a floated ooat of 
work, and such floating should be m 
L dry as possible before the stncco is 
applied. In Hhe last process, the 
plasterer usee the hand float, which ia 
md* <4 a piece of half -inch deal, about 
$9 
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9 in, long and 3. in, wide, planed 
smooth, with its lower edges a little 
rounded off, and haring a handle on 
the upper surface. The ground to be 
stuccoed being made as smooth as pos- 
sible, the stucco is spread upon it to 
the eitent of 4 or 5 ft. aq., and moist- 
ening it continually with a brush as 
he proceeds, the workman trowels its 
surface with the float, alternately 
sprinkling and rubbing the faoe of the 
stucco, till the whole is reduced to a 
fine even surface. Thus, by small 
portions at a time, he proceeds till 
the whole is completed. The water 
applied to it has the effect of hardening 
the face of the stucco, which, when 
finished, becomes as smooth as glass. 

Ceilings are set in two different 
ways ; that is the beat wherein the 
setting coat is composed of plaster and 
putty, commonly ailed gauge. Com- 
mon ceilings are formed with plaster 
without hair, as in the finishing coat 
for walls set for paper. 

Purging is plaster laid on boards, 
fitted in between the joists of the floor 
to prevent the passage of sound be- 
tween two stories, and is executed with 
coarse stuff. In the country, for the 
exterior coating of dwellings and out- 
buildings, a species of plastering is 
used called M roughcast. ” Itischeaper 
tban stucco and therefore suitable to 
such purposes. In the process of 
executing it, the wall is first pricked 
up with t coat of lime and hair, on 
which, - when tolehridy well set, a 
second coat is laid of the same mate- 
rials m the first, both as smooth as 
poasible, As fast as the workman 
mushes this surface, another follows 
him with a pailful of the roughait, 
with which he bespatters the sew 
plastering, so that the whole dries to- 
gether. The roughcast is a composi- 
tion of small gravel, finely washed, to 
free it from all earthy particles, and 
mixed with pore lime and water in a 
state of awn-fluidity, It is thrown 
from the pafl upon the wall, with a 
wooden float, about 5 or 6 in. long, 
Jnd as many Wide, formed of } in, 
lift, and fitted with a round deal 


handle. With this tool the pkte, er 
throws on the roughcast with his right 
hand, while in his left he holds & 
common white washers’ brash dipped 
in the roughcast, with which lie 
brushes and colours the mprtar and 
the roughcast already spread, to give 
them, when finished, a uniform colour 
and appearance. 

Miscellaneous Memoranda. 

2 hods plaster, etc. (about) ~ 1 
bushel, 

2 bushels of grey lime = 1 bag. 

3 bushes of clue lias ss 1 bag. 

3 bushels of sand =: 1 barrel or 
basket. 

21 bushels of sand or lime = 1 yard. 

3 bushels of cement - 1 Back. 

4 bushels of Portland = 1 cask, 

6 bushels of Roman s 1 cask. 

j full bushel of Parian cement = 
1 hod. 

36 bushels sand as 1 load. 

14 lb. p’aeter = 1 bag. 

7 bags plaster a 1 bushel. 

If bushel plaster = 1 cwt. 

1 sack plaster = 2 cwt. 

3} cwt. Portland cement = 1 cask. 

1 firkin plaster = g cwt. 

1 firkin of double sue = 48 lb. 


2 down whiting = 1 cwt. 

30 bundles of lathe a 1 load. 

1 bundle of laths contains (nomin- 
ally) 500 ft 

Single fir laths are less than £ in. 
thick, 

Double fir laths are about g in. thick. 
1 bundle of lath# and 500 iiaila will 
ooter about 5 superficial yards. 

12 lb. whiting, } lb, blue-black. If 
gal of sue are required for 100 yd. 
(superficial) M onoe” done ; 21 lb. 01 
whiting, J lb. blue-black, 2| jM 
sue, if 11 twice done. . . 

1 cub, yd, of chalk to, 2 yd. of 
road drift or mod, and three bushels 

(rf hair will OOW 76 of render^ 

Mt oh brid, and 70 yd. on hM 
flfi yd. piaster or render two ^ 
and aet on brick, and 60 yd. on 
Floated work wiU rejuire about U* 
lame a« two ooata, ana iet. 

Qoartt Stof.- 


wane - br 

with a nuU qotttitff of hair ; ^ ^ 
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volumes, lime paste, 1 part ; and, 2 
to 2i parts I hair } part. 


TblctoeaofCompo, 

tin, 

fin.; 



yd. 

yd. 

jd. 

1 bushel of cement 
will cover 

n 

U 

n 

1 bushel of cement 


1 


and 1 of sand 


3 

n 

will cover 




1 bushel of cement 




and 2 of sand 

n 

4 

H 

will cover 



1 bushel of cement 
and 3 of sand 

9 

6 

4 

will cover 





f-in. is the usual thickness. 


The above would be either rendered 
on walls or plastered on laths. 

Lathing 

Laths .... 22 bundles 
Nails, joists 12 in. apart 13 lb, 

„ 16 10 „ 


Fine Stuff— lime, slaked to a paste, 
with a moderate quantity of water, 
afterwards diluted to the consistence 
of cream, and then allowed to liarden 
by evaporation to the required con- 
sistence for working. 

Gauged Stuff is composed of from 
3 to 4 parts of fine stuff and 1 part 
plaster of Paris, in proportions regu- 
lated by the rapidity required in 
hardening. For cornices, etc,, the 
proportions are equal parts of each 
(fine stuff and plaster), (Spoils’ 
‘Builders’ Price Book.") 


Amount of mtrnaU required far 
100 $q. yd, ofjfademg, 


One-ooat',— 

Lime . , , 
Sand . . . 
Hair , , , 


. 1 cub. yd. 
. 2 „ 

. 161 b, 


Two ‘coat (0oa4 cmd id with 


Lime . 
Sand , 
Hair . 


2 mb, yd, 

Jh," 


Three- ooat (ooat, font and id with 
m duff) 

Lime 


Sand 

ffrfr 


2} to 2j cub. yd. 
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Platinum Deposits on 
Glass. 

Oil GUtt.— The following method 
of depositing brilliant films of platinum 
on glass was devised by Prof. Bottger, 
In order to succeed in costing porcelain 
or glass with a perfectly faultless film 
of platinum, of the brilliance of silver, 
it is indispensably requisite to make 
use of perfectly dry platinum chloride, 
which must be as free from acid as 
possible. To that end pour some oil 
of roeemary over the perfectly dry 
platinum chloride in a small porcelain 
mortar and knead it up with the 
pestle, renewing the oil about three 
times, and continue this operation 
until at length there is produced from 
the brownish -rod chloride & soft 
plaster-like maw, the colour of which 
is as black as pitch, and wherein no 
particles of undecompoeed platinum 
chloride are discoverable. The oil of 
rosemary assumes hereby a more or 
lees yellow colour in oousequence of 
its partially taking up chlorine from 
the platinum chloride. When at 
length we have arrived at converting 
the whole of the platinum chloride 
into the black plaster-looking maw 
spoken of, rub it well up with the 
pestle, after pouring the oil of rose- 
mary off, with about five times its 
weight of oil of lavender, and continue 
to do so an td it has become a perfectly 
homogeneous thin fluid. It must then 
be left to stand for } hour or so, for it 
is not until after that interval that it 
cube used with advantage for plati* 
using. For the production of the 
brOtiant platinum aim. all that is now 
required is to apply the mew as uni- 
formly as may be, and m the thinnest 
posribie coat, to the objects of porot- 
Uin, earthenware, or glare bt mesas of 
a soft defeat# brush. The thinner the 
coat of the abort described preparation 
the more brSBaattha film of platinum 
aabreqaieUy proves. When the arti- 
cles hire been gone over is thinly as 
pwifa|t with urn fitdd eon faam&j 


with there instructions, all that is 
required further is to rabjeot them for 
a few minutes to a very low scarcely 
perceptible red heat, either in a muffle 
or in the flame of a Bunsen’s gas 
blow-pipe used with oaution. The 
articles reoeave from this baking (sup- 
posing always that the temperature 
described has not been exceeded), 
without requiring any subsequent 
treatment, an incompatibly beautiful 
lustre, as brilliant as silver. If, by 
any oversight, the coating of platinum 
upon the articles has turned out faulty, 
or in the care of breakages occurring 
during the baking, every traoe of the 
metal may be recovered with facility, 
from the objects that have suffered , by 
means of the following very simple 
galvanic process, without being obliged 
to have recourse to the use of aqua 
regia. Nothing more is required than 
to pair common hydrochloric add over 
them, and then touch them with a zinc 
rod. On doing this, as quick as light- 
ning, in consequence of the hydrogen 
evolved both at the upper and lower 
surface of the dim of platinum which 
acts as the negative pole, we see the 
shining metallic coating peel off in the 
form of infinitely thin leaves from the 
base of porcelain or dare, and, notwith- 
standing the specific gravity of the 
metal, aeoend partially and float on the 
surface of the acid. On separating the 
hydrochloric add by the use of a filter, 
the whole of the platinum which 
would be otherwise lost, is recovered, 
so that no complaint anew as to the 
waste of any of the metal in question. 
Prepare at once only as much of the 
pk/inyng fluid as is required for 
day's ore, inaemuch is it lores d 
efficiency by keeping. That which 
form* the active principle in the Hud, 
which results from treating platinum 
chloride with ofl of lavender, « 
described, is an organic platinum^ 
which is point of fie*. ow »n 

•ftw.onictac.iiith.fomo 
tiooplodocfcMnl cryWi*. of' £» 

ofthTwa. 
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property of taking fire with & brilliant 
flame on being brought near a lighted 
candle, leaving a residue of compact 
platinum of darling whiteness. 


Polishing and Polishes. 

(S« alto Bucking Leather Polishes, 
Burnishing, Ebonibing, Gilding, 
Lacquering, Polishing - Wheels, 
Stains and Staining, Varnishing, 
ETC.) 


French Polishing. -(1) As in 
vanuBhing, a warm, dry atmosphere is 
essential, m d all draughts of cold air 
from door or window must be avoided. 

Pour a little linseed-oil into a cup 
and some polish into another ; take a 
piece of woollen rag a few inches square, 
and liaving rolled it up into a ball satu- 
rate it with polish, and cover with a 
piece of linen or muslin drawn tightly 
over it. In this way the rubbers or 
pads are prepared, and they should, 
when taken by the fingers of the right 
hand, be held in such a manner as to 
draw the linen covering tight, and 
present a smooth, slightly convex sur- 
face to work with ; apply one drop of 
oil and one drop of polish to the sur- 
face of the pad, and it is ready for use. 
Care must be taken that the material 
of which the rubbers are made is well 
washed ami free from starch or soap. 

The work baling been thoroughly 
smoothed with fine glasspaper and the 
dust wiped away with a clean doth, 
the polishing is commenced with free, 
continuous and uniform circular 


strokes, applied with very slight pres- 
sure, and gradually traversing the 
whole surface, observing not to do 
mare than a square foot at a time ; 
the same process is repeatedly con- 
tinued, varying the position of the 
strokes as much as possible, but keep- 
ing them about the same sin, and 
taking care that every portion of the 
surfaoe receives as equal but not ex- 
ceerifft quantity of polish, which is 
regulated partly by the degree of pres- 
sure on the rubber, 


sure on the rubber, sod partly by 
•qweting H between the fingm. 

Ihe process of polishing is continued 
Until the gram of the wood appears to 
be thoroughly filled up, aod the wr* 
fa« exhibits • uniform appearance, 
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well covered with a thin coat of polish, 
liia then allowed to stand for an hour 
or two to become thoroughly hard, 
when it is rubbed with very fine glass- 
paper, to smooth down all the irregu- 
larities of the grain of the wood, and 
abo of the polish The polishing is 
then repeated, mad, if it should be 
found necessary, it is again smoothed, 
and the polishing is persevered in until 
the surface appears quite smooth, and 
uniformly covered with a thin and 
tolerably bright coat of polish, but 
which will, nevertheless, show cloudy 
marks from the rubber, owing to the 
presence of the oil, which is finally 
removed with a few drops of spirits of 
wine applied on a dean rubber and 
covered with a clean soft linen rag, 
with which the work is rubbed with 
very light strokes, applied first with a 
circular motion, and when the surface 
appears Dearly dry, straight strokes 
are taken lengthways of the grain of 
the wood, and traversed entirely off 
the ends of the work ; this is continued 
until the rubber and work are both 
quite dry, when the polishing will be 
completed. The polish, however, will 
be prtly Sorbed by the wood in the 
course of a day or two ; and therefore 
it is desirable to repeat the process 
after a lapee of a few days, first slightly 
rubbing down the former coat wi tit very 
fine or nearly worn-out riaaspaper. 

(2) The operation of Preach polish- 
ing consists in nothing more than the 
distribution of a solution of lac in 
spirits of wine— by means of a rubber 
made of cotton wool and calico rig- 
over the surface of wood, using pres- 
sure, until the pores are entirely filled, 
and the strata of deposited resin 
adhering form a mooota, hard, and 
brilliant glam, The first operation in 
polishing is' called 14 filling-in "—that 
is, soma a^vtance, other than polish, 
is rubbed into the pores of the wood 
to ***“■—*— ti me and materials j in 
fast, tide fa the foundation on which 
the superstructure is built; eon* 
flbmtir it is of no small imp ortance. 
*tood tMgfcmh* «an^u£ 
The general mode* of 


filling-in are several, the following be- 
ing a few of them : Plaster of Paris 
is the most common ingredient, and is 
thus used. Roll up a pieoe of rag into 
a rubber, saturate it with water, dip 
it into the plaster, taking up a goodly 
supply, and rub it well into the pores, 
bit by bit, until you have as it were 
plastered or whitewashed the article 
of furniture all over, taking care, how- 
ever, to wipe off the superfluous plas- 
ter with another pieoe of dry rag ( 
before it sets; otherwise there will 
be difficulty in getting an even surface 
without much papering. When this 
is done let it stand till thoroughly dry, 

Another method is to beat up some 
plaster in water sufficiently thin to 
prevent setting too soon, and go over 
the wood with this si before. Some 
beat up plaster in linseed-oil, and use 
that alone ; while others add a little 
polish stirred into the above, to cause 
it to set a little quicker. Another 
compound is Russian fat, plaster of 
Paris, and some pigment to suit the 
.wood it is intended for ; these are 
heated together and laid on hot, 
wiping off the superfluous mass with 
rag. The only advantage in the two 
last being, that polishing can be com- 
mended upon them directly, whereas 
the others have to dry first. Some 
even utilise mutton-auet in its solid 
form, to rob into the pores, others 
melt sue, and stir in master, using 
this hot, which is aa good ai any ; for, 
when dry, it doea not ahaorb so much 
oil aa the plaster and water methods. 

A system that was practiaed for some 

yean consists in dissolving alum in 
oold water, until the water will take 
up no more ; in other words, a satu- 
rated cold solution; powder some 
whiting, and pour it Into the alum 
solution; decomposition with offer- 
veacenoe takes place, the sulphuric 
add quitting the alumina, and seimg 
the Hme by ita supwtor affinity, dnv- 
tag off the ceriwtaeoid. 
free, that predttdng eulpttte of J™*. 
with • tittle ehratn ad poteeb, * 
emmoak, bttetdofei(hoiiiteofta M 
and sulphate of * 
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This u cheap, easily made, and is a 
powerful Mtringenl ; containing more 
acid than plaster, which ia also sulphate 
of lime with the greater part of its acid 
driven off by heat. 

The next operation consists in oiling 
the wood with linseed-oil ; but pre- 
vious to this, it should be well papered 
with glass paper No. 1, or coarser if 
required ; then take a piece of cotton 
wool, saturate it with the -oil, and go 
carefully ova 1 every pert that showfl 
white from the filling-in, taking care 
to “kill” that filling-in, as it is called, 
or totally obliterate it. This done, 
wipe all the superfluous oil off, thor- 
oughly ; bearing in mind, the leas there 
ia of this in your foundation, the more 
solid will be your work. 

Now roll up a piece of cotton wool 
into a compact and suitable rubber, 
pour into it as much polish as it will 
hold ; cover it over with a piece of 
open calico rag, and pass this over 
every part in a horizontal direction, 
floating the surface with polish, which 
must then be set wade to sink and 
harden. There should be no attempt 
at polishing in this operation, the first 
consideration bring to obtain a good 
concrete to build upon. 

When properly dry, the fibre, which 
has risen hum the floating coat of 
polish, must he thoroughly papered 
down with glaespaper No. 1), and if 
upon a flat surface, a corf rubber will 


be necessary ; for no work, howevei 
highly-laboured out, will acquire « 
even and proper surface unless it if 
well grounded. A practical man knowi 
the importance of this ; how it save* 
him time and labour ; therefore he ii 
v $ry careful not to begin polishing be 
fore his foundation it perfectly satis 
*«toiy, Thu befog to, the promt o: 
polishing is commenced. The rubbtt 
u»d fM Sotting the wori will mm 
(or thi« purpoee, provided it hu ben 
*ept moist by exefodtog air from it 
The rubber befog chug*} with pobel 
much lew oopwoely then In Sooting, i 
efralioo tv it pieced over it,«- 
•adrer^ UP 1 ■ a» exceee 3 


the hand ; and with this arrangement 
the polish is conveyed tq the wood. 
The polisher now “proceeds to body-in 
his work, using, occasionally, pumice 
powder sprinkled over the surface, 
which not only keeps that surface 
smooth, but materially assists in filli ng 
the poree ; in fact, it is invaluable in 
the hands of a skilful man. 

As a solid foundation is a great 
desideratum, he applies as little oil as 
possible; just sufficient to prevent 
dragging of the rubber, which would 
produce a harsh and uneven appear- 
ance. The natural repugnance between 
oil and Bpirit, as manifested in their 
unwilling amalgamation, ia strong evi- 
dence against their friendly union by 
compulsion; therefore, to prevent 
serious eruptions, no more is used 
than the polish can conveniently neu- 
tralise. Rubber af ter rubber is applied 
with variedpresaure, now lightly, now 
heavily, working in small circles, a 
beautiful dull smear following its 
course as the surface approaches to 
fulness ; the rubber slightly biting, 
partly from the adhesive nature of the 
polish, but more from the partial 
vacuum produced by the flat rubber 
on the smooth surface of the wood. 
The pores being filled, and the work 
presenting a solid and compact body, 
it is set aside for some hours to settle 
and harden. In a day or two the 
polisher takes it up again, and although 
lull when set aside, it is not so full 
now, having Blightdy sunk, and low- 
ing just a little of the pores. With 
No, 0 paper he frees the surface of any 
slight imperfections that may appear, 
or if it a at all unsatisfactory or pre- 
sents an uneven surface he cute it 
down with glaaspaper No. 1, in order 
that it may with this body be perfectly 
level and mirror-like. This done, he 
prooeeds as before to body -up the work, 
using great care in working it up to a 
print approaching a finish, full,' clear, 
and hard ; so that it shall require as 
little wetting as possible at the next, 
or finishing ooat ; which done he rets 
h aside again to harden, 
i On taking it up again, he removes 
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any dart that may hare settled upon 
ii> by wiping it all over ; thus also 
removing any little oil that may have 
sweated out from the previous opera- 
tion. He then selects an old rubber, 
one that has become close and compact 
from long on and pressure, from his 
rubber canister, where he keeps various 
sues to suit the area of his work ; this 
canister being fitted with a cover, ex- 
cluding air, keeps the rubbers con- 
stantly moist and ready for use. The 
why and wherefore of that old rubber 
is this : by the closeness of its texture, 
it has a less capacity for polish, and 
consequently gives that polish out 
much more sparingly than would a 
new one, made of the Bame material ; 
and as in this final operation there 
must be no approach to wetness, its 
use is obvious. He charges this rubber 
with half-and-half, that is, half polish 
and half clear spirit, only just suffi- 
cient that when forced into the rubber 
by squeezing, it shall be a little moist ; 
for if the body is wetted, it will re- 
dissolve, and greatly deteriorate the 
quality of the finished surface. Placing 
over Ins rubber a piece of soft calico 
rag, and twisting them up in a proper 
manner, with a drop of od applied to 
its surface, he passes it over the work 
in a horizontal direction until the 
whole has received a portion, and the 
rubber is in a fit state to be worked. 
He has now arrived at the most im- 
portant part of his work, namely, that 
of giving to it that unexceptionable 
glaze, which is the genuine stamp of a 
well-finished piece of work. 

The polisher exercises the utmost 
care and ingenuity in the manipula- 
tion of his rubber, judging of its proper 
working by the dull, satiny smear, as 
he calls it, following the ooarse of his 
movements; which dull smear cm* 
Mato of so inconceivably fine stratum 
of resin, the spirit from which is 
driven off by friction, assisted by | 
te mp e ra t u re. Two chargings of the 
robber should be sufficient for tins 
operation, and with these be so tiabo- 
fites Us work that, the rubber being 
, wjirtsly dried out, the mxh m i 


hi* work is smearless, hard, and bril- 
liant; and should require nothing 
more, although it u customary to 
give it a final touch by means of a 
rubber of soft calioo rag, slightly 
damped with clear spirit, and passed 
lightly over the surfaoe until dry. 

Work thus executed will stand for 
years, creditable both to the workman 
who did it, and the employer who 
turns it out ; the only thing required 
to keep it in order being to keep it 
clean and dry by frequent wiping with 
soft dusters. 

It is oertainly much to be regretted 
that such a thing as time should inter- 
fere to inar work which otherwise 
oould be made exceedingly beautiful ; 
especially with a trade in which time 
itself is such an essential and even 
indispensable requisite ; yet Buch is 
the case, and the consequence is, that 
90 per cent, of those employed in 
polishing are totally ignorant of what 
degree of proficiency they are capable, 
In the preceding example, rules are 

S ’ veil limiting the operations to three ; 

it in the shop* of good firms that 
number is often exceeded ; while in 
minor houses it oftener consists of 
one or two. The carrying out of the 
foregoing work in polishing-shops is 
usually as follows : the filling-in, the 
offing, and often the floating, are done 
by the boys, or learners ; the bodying 
and finishing by the men. 

(3) The original recipe for the polish 
il as follows. To 1 pint spirits of wine 
add | os. shellac, ) ot lac, J oz. sand- 
arach, placing it over a gentle heat, 
frequently agitating it until the gums 
are dissolved, when it il fit for use. 
Make a roller of lilt, put a little of 
the polish upon it, and cover that 
with* soft linen rag, vhieh wit » 

slightly touched with cold-drawn 1m- 
ned-dL Rub them on the wood I n 
u QrcuW direction, not covering too 
kip > epeoe M t time, till the P** 
ere mfietaty filled up. After the, 
tub to the MM newer, 
wiM, nd e mall porttairf tl»2 
eddedto R, end e meet Mb»t effect 
wUfaepcMNd. 
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The original process, with little 
variation, or amplifying, has kept in 
use ever since, not because it is so 
perfect as not to admit of improve- 
ment, for it has never been bo com- 
pounded that surface* produced 1 from 
it would resist a very high degree of 
heat without suffering partial decom- 
position, and consequently it could 
not be employed for many purposes 
which otherwise it is desirable that it 
should be, but chiefly because those 
who make polish— that is, the whole- 
sale makers -are not themselves suffi- 
ciently acquainted with its require- 
ments. 

With refjprd to its lustre- yielding 
properties, it is everything that can be 
desired; and surely the resources of 
chemistry would not be exhausted in 
discovering something that would make 
it more impervious to heat. In the 
hands of competent persona it is not 
unreasonable to suppose that some 
beneficial result might be arrived at, 
namely, the combination of a heat- 
resisting with its lustre-yielding pro- 
l>ertiea. As an example of what is 
required, one may point particularly 
to the dining-tables of the ante-French 
polishing period, which were brought 
up to a marvellously brilliant surface : 
by means of linseed-oil and years of 
hard rubbing, a surface that would re- 
sist equally the heat of the hot dishes 
and the tncklings of wine from the 
decanters. Thelac substance, of itself 
a yellowish-brown colour, semi-trans- 
parent, and very brittle, produces, 
when dissolved in spirits of wine, a 
solution of yellowish-brown colour, 
which, when applied to woods of vari- 
ous and delicate shades, such as the 
white, silver, gold, purple, black, etc. 
which enter into marqueUy, was found 
to comnunioste a false hue, and tended 
t° mar the harmony it was wished to 
improve, Heno* arose the necessity 
tor bUtching it, so that a solution 
be prepared suitable far any 
combination ofeofauri withontdestroy- 
jog <fr injuring their efeet But, as 
jf»d without m vi the 
!*»*• <A faring nets mj detri- 


mentally on the more soluble constit- 
uents of the lac, ( depriving them of a 
considerable portion of their original 
body and density. 

This is easily proved by pouring a 
solution from one bottle to another, 
when it will be seen to flow in a light, 
frothy-like stream, much less dense 
than a solution of the unbleached 
article. Further evidence is in the 
fact that polishers using it in high 
temperatures are commonly heard to 
say that they cannot get it to lie flat, 
a term as applicable and correct as any, - 
perhaps, when carefully examined; 
for the heat, acting upon the chlorine, 
which has undoubtedly entered into 
combination with it in the process of 
bleaching, causes that gas to expand, 
bo that the more polish he applies, the 
more gas he has to contend with, in 
im}>eding that cohesion and crystalli- 
sation which he is endeavouring to 
bring about. 

Polish, under its most favourable 
conditions, is a compound so liable to 
change by variations of temperature, 
humidity, pressure, etc., that its 
use is very variable and uncertain. 
Lac in its dry state, and in a tempera- 
ture higher than is ever required for 
polishing, is totally unaffected ; but 
put into boiling water, it speedily be- 
comes soft and plastic, and <?n being 
removed from the water resumes its 
original character of hardness quickly 
from its inferior capacity for heat. 
Not so is it with spirits of wine, its 
menstruum ; this hae an extraordinary 
capacity for heat, inasmuch as that it 
will volatilise in the ordinary state of 
the atmosphere, its briskness increas- 
ing with increase of temperature. 

Now, although boiling water has no 
action mi lac, other than to soften it 
for the time it is immersed in it, hav- 
no power to dissolve it of itself, 
that substance is very differently 
affected when in combination with 
spirit! of wine, its true solvent, the 
strong affinity for heat of the spirit 
entirely overcoming the feeble capacity 
far it in the lac ; and so strong k the 
affinity of the spirit far the lac, that it 
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separatee its list portions from that 
substance, when fairly combined, with 
the grateetdifficulty. Thus the neces- 
aifcy, in polishing, of a moderate degree 
of heat, to assist that produced by the 
friction of the robber, in forcing out 
that clinging portion of spirit before 
solidity and brilliance can be obtained. 

The most favourable temperature 
for polishing appears to be $0-70° F. 
{16°-21°C.); ascending above this, one 
portion of the spirit evaporates before 
a proper distribution of the lac can be 
broughtaboat, while the other portion, 
which adheres so tenaciously to that 
substance, impedes its solidification. 
Descending below that degree, there 
is a tendency in the materials to chill, 
the more especially if the room in which 
the work is done be at all damp, the ac- 
tivity of the evaporation bang checked 
by the aheence of heat neoe*ary far 
ite conveyance. This is an evil more 
easily remedied than the former, m in 
most cases all that is required is to 
light a fire, and by that means supply 
the deficiency. Not so convenient 
would it be in the height of summer, 
with the thermometer indicating 80° 
or 9(1° F., to remove the work to an 
ice-house ; and being so removed, the 
remedy would be worse than the evU. 
But of all the injurious influence 
attending polishing, none is compar- 
able to humidity. If the atmosphere 
be saturated with moisture, as it not 
unf recently is, when the clouds, 
or aqueous vapour, instead of being 
buoyed up in the sky, hang about the 
earth's surface, even though the ther- 
mometer stands at 70° m favour 
able a point as any, polishing beoomee 
extremely difficult; the materials ap- 
pear to be so completely neutralised, 
as to render them incapable trf perform- 
ing their office. Increased pressure 
and friction Mm inadequate to supply 
or make up for the atmospheric do- 
imgsuMot The cause of this may 
perhaps be tirni explained: AIIB quids 
m hemming eoHds part with tret 
Now this Squid, being compounded 
of spirit, not only has it become so- 
fretted, bring (pwutt * «gfree,nd 


thus exposed to a body for which it 
has the strongest affinity, but becomes 
so diluted by it, that it has lost in a 
great degree the power of evaporation 
or means of parting with heat, con- 
frequently assuming the solid form with 

Atmospheric pressure is undoubtedly 
the surest guide to the experienced 
polisher, showing him the power nature 
is employing for his advantage, or 
detriment; for, carefully observing 
, the movements of the mercury, he will 
; not fail to realise the fact, that as it 
1 aeoends his labour will be considerably 
j lightened, while, on the other hand, it 
j will be greatly augmented by a com:- 
| aponding depression — rqjard being 
' paid, of course, to temperature. 

It may be proper, however, to ac- 
knowledge that this theory rests on 
•opposition. It» neverthele* a fact, 
that when the air is most suitable to 
ourselves— -when it is bracing and buoy- 
ant— infusing as it were more life into 
us, it is also found to be more suitable 
for the performance of our work. It 
must not, however, be inferred, from 
these remarks, that polish will not 
work uoder the influence of these 
atmospheric changes, for it is found 
to do so in our climate, even under its 
extremest fluctuations ; but what is 
meant is, that its effects are leas under 
a low than under a h{ gh pressure, in a 
moist than in a dry atmosphere, and 
either in a low or high temperature, 
than in a medium one. 

From observations of the effects of 
poliah, together with its daily use, the 
following conclusions present them- 
selves, namely, that it is not in the 
nature of the matwials, as at present 
compounded, to withstand the antag- 
onistic inflosooei constantly opposed 
to them ; that the effect* produced 

on polkh by variations of temperature, 

show the necesrity of so preparing it 
m to render it proof against such 
changes; and, fa* By, that it be 90 
prefwredastowUModatnuch higher 

degree el hi* than in its 

form it fr able to dfc ( Jolu 
.) 
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(4) The following directions for pol- 
ishing are add to represent the prac* 
tice followed in the United States. It 
should be remembered that as regards 
the polishing the different climatic 
conditions should be allowed for, as 
the normal dryness of the atmosphere 
jn the United States favours many 
processes in polishing which require 
special conditions in this country. In 
preparing and filling-in, first see that 
the work is smooth and free from dust, 
then oil the parts to be polished with 
raw linseed-oil, and prepare fillin^-in. 
That is done with a miiture of whiting 

and turpentine made into a paste; rub 
well into the grain of the wood with a 
piece of rag or tow, and wipe clean off. 
For mahogany, add rose pink to colour; 
for oak, birch, or ash, add a little 
yellow ochre. Work to be polished 
white require* no colour in the filler. 
For polishing, prepare a rubber of 
cotton-wadding, in sine according to 
job ; wet it with polish, and, with the 
point of the finger, put a little raw 
linseed-oil on it, tbeq oover the rubber 
with a piece of rag ; twist the end of 
the rag and keep it tight over rubber, 
and proceed to rub tie job over in a 
circular direction, keeping rubber con* 
stonily in motion ; when dry, wet it 
again, with oil, and continue to work 
it until a sufficient body of polish has 
been obtained, then place it on one 
side for about 12 hours to link. P olish 


always sinks after being bodied-up. h 
^hg, if the work b 


sunk in before spiriting, give a fa 
rubbers of polish, then prepare a rub 
her the same at fa bodyiog-up, am 
Wet with proof alcohol frpmabotti 
with a little cut oat of the side of th 
cork, so that the spirits will drop out 
3 or 4 drops will taenoughfaafeintt 
put oust one time. Take care th 
rubber boot too wet, or H will softs 
tho polish and tear it up. When tb 
rubber is nearly di^rub smartly unt 
rubbei 

No oil is Med ia fiidshbu 
with a 

brush fa turned or served work, fin 


and then, having stained the varnish, 
proceed to give the work a coat, passing 
the brush smartly over the job, taking 
care to keep it level, and do not go too 
often over the same place ; 2 or 3 coats 
may be given in the same manner, rub- 
bing down after each coat with fine 
glasspaper. Work that is varnished 
should stand 12 hours before it is 
handled. For glazing, prepare the 
rubber the same as for polishing, but 
make it much wetter, and pass it 
smartly over the work from right to 
left. Always begin at the same end 
of the job, and bring the rubberatraight 
to the other end in one stroke ; do not 
go too often over the same place or you 
are apt to tear it up. This is used for 
common work in place of spiriting, and 
for mouldings, etc. A rubber of spirits, 
passed quickly over a job that has been 
glared, very much improves it, and 
makes it smooth, but it must be done 
very lightly and quickly, and passed 
straight up and down. 

(5) A correspondent of the Boston 
(U.S.) ‘Cabmet-Maker’gives thefollow- 
ing details of the methods of polishing 
wood. He first describes the method 
of polishing pianos used in all first-class 
factories. The same process will an- 
swer fa any other piece of furniture 
by merely substituting fa the soap- 
ing, where scraping ia not practicable, 
• filling, properly coloured. First, give 
the wore 3 coats of scraping or No. 2 
furniture varnish, allowing each coat 
to become perfectly hard before apply- 
ing the nest ; then scrape off the var- 
nish with a steel scraper, properly 
sharpened on so oil-stone, and in 
scraping be careful not to cut into the 
wood, tat merely remove the varnish 
from the surface, leaving the pores 
filled. Smooth with No. 1 sandpaper, 
and the work will be ready fa the 
polishing varnish, 4 coats of which 
must be laid on with a brush, allowing 
each to tardea. To determine the 
time reoufred fa the tardeni^, (me 
ooat will not be ready for the next 
until It h so hard that you cannot 
mata any impression on it with tour 
thumb-nail The 4 ooat* having been 
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put in, and the work having stood & 
few day*— Mid the longer the bettor- 
nib down with fine-ground pumice and 
water, applied with* woollen rag. The 
work must be nibbed until all lumps 
and marks of the brush Me removed ; 
wash off with a sponge and dry with a 
chamois skin ; let the work stand out 
in the open air for a day ortwo, taking 
it into the shop at night. The work 
should now receive 2 coats more of 
polishing varnish and a second rubbing, 
after which it k ready for polishing. 
Furniture may be polished after the 
first rubbing, and in that case the 
polishing is performed with lump 
rotten-stone and water applied with a 
woollen rag. Put plenty of rotten- 
stone on your work, with water 
enough to make it work easy. Rub 
until all marks and scratches are re- 
moved. R*b the rotten-stone off with 
your bare hand, keeping the work wet. 
Wl»t cannot be removed with the 
hand should be washed off with a 
sponge. After drying with a chamois 
akin, bring up the polish with the 
palm of your hand, moving it lighLly 
and quickly, with a circular motion, 
over the work. Cktn up the work 
with a piece of soft cotton, dipped 
into sweet oil, and lightly touch all 
the white spots and marks of the 
rotten-stone. Remove the oil with 
wheat Sour, applied with toft cotton, 
and finally dust off with a soft rag or 
silk handkerchief. The following 
method is known u the shellac or 
French polish. In preparing for this 
process, add to l pint shellac varnish 
2 tableepoonfttlsof boiled oil ; the two 
to be thoroughly mixed. If you want 

the work dark add ahttle burnt umber; 

or yon can girt the work any desired 
shade by mn.bg with the shellac the 
proper pigment in the dry state. Ap- 
ply the aheQae Urns prepared with a 
smaB bunch of rag* held between your 
M In applying it, be particular 
in getting ft on smooth and even, 
faring to thick places or blotch*. 
Repeat the tram* oontaaBy until 
tfa ci in and the work has 

redbud* flfttW Let tt stood 


a few hours to harden, and then rub 
your work lightly with pumice and oil, 
applied with a rag. A very little rub- 
bing is required, and this is to be 
followed by the cleaning of the work 
with rags as dry as potable. With a 
pieoe of muslin wet with alcohol, go 
over the work 2 or 3 times, for the 
purpose of killing the oil. Have ready 
\ lb. pure gum shellac dissolved in 

1 pint 95 per cent, alcohol. With 
this saturate a pad made of soft cotton, 
covered with white muslin, and with 
the pad thus formed go over your work 

2 or 3 times. To become proficient 
in this work, practice and close atten- 
tion are required. 

Polishing >0 the ZaM*.— The beauty 
of good work depends on its being 
executed with tools properly gruund, 
set, and in good order ; the work per- 
formed by such tools will have its 
surface much smoother, its mouldings 
and edge* much better finished, and 
the whole nearly polished, requiring, 
of course, much lew subsequent polish- 
| ing than work turned with blunt took 
I One of the most necessary tilings in 
| polishing is cleanliness; therefore, 

I iflrevioua to beginning, it is as well 
! to clear the turning-lathe or work- 
bench of all shavings, dust, and so on, 
as also to examine all the powders, 
lacquers, linen, flannel, or brushes 
which may be required ; to ^ 
they are free from dust, grit, or any 
foreign matter. For further security, 
the polishing powder* used are some- 
times tied up in a piece of linen, and 
shaken as through a sieve, so that 
none but the finest parthdes can pa»- 

« throughout the following 
certain policing 
are recommended for particular 
of work, there an otbsn apphW 
to the same purpose*, the ■dectwn 
from which remains with 
observing this distinction, ^ 
tfawofkRito^ aod 

bat the nsoothr the *^ Soe 
polishing R reouirei, 
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as to require no other polishing than | 
that produced by holding against it 
a few fine turnings or shavings of the 
same wood whilst revolving, this being 
often sufficient to give it a finished 
apj>earance ; but when the surface of 
the wood has been left rough, it must 
be rubbed smooth with polishing paper, 
e Distantly varying the position of the 
hand, otherwise it would occasion 
rings or grooves in the work. When 
the work has been polished with the 
lathe revolving in the usual way, it 
appears to be smooth ; but the rough- 
ness is only laid down in one direction, 
and not entirely removed, which would 
prove to be the case by turning the 
lathe the contrary way, and applying 
the glasspaper; on which account 
work is polished best in a pole-lathe, 
which turns backwards and forwards 
alternately, and therefore it is well to 
imitate that motion as nearly as pos- 
sible. 

Mahogany, walnut, and some other 
woods of about the same degree of 
hardness, may be polished by either 
of the following methods : Dissolve 
by heat, so much beeswax, in spirits 
of turpentine, that the mixture when 
cold shall be of about the thickness of 
honey. This may be applied either to 
furniture or to work running in the 
lathe, by means of a piece of clean 
cloth, and as much as possible should 
then be robbed off by means of a clean 
flannel or other cloth. Beeswax alone 
is often used ; upon furniture it must 
be melted by means of a warm fiat 
iron t but it may be applied to work 
m the lathe by holding the wax against 
it until a portion of it adhere* ; a pieoe 
of woollen doth should then be held 
upon it, and the lathe turned very 
quu% so as to melt the wax; the 
superfluous portion of which may be 
removed by means of a small piece of 
** or blunt metal, when a light 
touch with a dean part of the doth 
wUgjveita^on. A very good polish 
juay be given to mahosauiy dt rubbing 
u ovw with Uuendk^ttd^en hold* 

MSftaijafiS 


mahogany furniture made in England 
was polished in this way. 

Hard woods are readily turned very 
smooth ; fine glasspaper will suffice to 
give them a very perfect surface ; a 
little linseed-oil may then be rubbed 
on, and a portion of the turnings of 
the wood to be polished may then be 
held against the article, whikt it 
turns rapidly round, which will, in 
general, give it a fine gloss. Some- 
times a portion of shellac, or rather 
of seed lac, varnish is applied upon a 
piece of cloth, in the way formerly 
described. The polish of all orna- 
mental work wholly depends on the 
execution of the same, which should 
be done with tools properly sharpened ; 
and then the work requires no other 
polishing but with a dry hand-brush, 
to clean it from shavings or dust, .this 
trifling friction being sufficient to give 
the required lustre. 

Stopping or Fitter* for French 
PoUtMng. — (1) Plaster of Paris, 
when made into a creamy paste with 
water, proves a most valuable pore- 
filling material. It is to be rubbed, 
by means of a coarse rag, across the 
woody fibre into the holes and pores, 
till they are completely saturated, and 
then the .superfluous plaster on the 
outside is to be instantly wiped oft 
The succeeding processes are techni- 
cally termed papering, oiling, and 
embodying. 

(2) When finely -pounded whiting is 
slaked with paintera' drying oil, it 
constitute* another good pore- filler. 
It is applied in the same manner as 
the preceding, and it if recommended 
on account of its quickly hardening 
and tenacious virtue* as a cement ; 
sometime* white-lead is used in lieu 
of the whiting. 

Before using either of these, or 
other compoei tioni for the eame pur- 
pose, it hW to tint them to corre- 
spond exactly with the colour of the 
article it is intended to polish. 

S (S) Holes and crevices may be well 
““ 4 up with a oemeat that is made 
melting be* wax in combination 
b resin and shall** 
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(4) A rate of whiting sod turpen- 
tine rubbed well ctommys into the 
grain of the wood. 

(5) After the first oiling of the 
work, shake a muslin bag, containing 
smoothly ground pumice stone, over 
it Dry plaster of Paris can be used 
in the same way. Rub in. 

(6) For oak, ash, or satin-wood, 1 lb. 
mutton suet or tallow and 2 lb. plas- 
ter of Phis. Melt together, and nib 
well into the grain of the wood with 
a piece of rag. 

(7) For mahogany, the fillers should 
be ooloured with rose pink. For wal- 
nut odour, with umber or roee pink. 
For oak, birch, and ash, use a little 
yellow ochre. Work to be polished 
white, requires no colour in the 
filler. 

Frmek PoUtka.— (a) 1 pint spirits 
of wine, } os. gum copal, 4 oz. gum 
arabic, and 1 os. shellac. Bruise the 
gums and sift them through a piece of 
muslin. Place the spirits and the 
gums together in a vessel closely 
corked, near a warm stove, and fre- 
quently shake them ; in two or three 
days they will be dissolved. Strain 
through a piece of muslin, and keep 
corked tight. 

(6) Dissolve 1| os, shellac, | oc. 
aandarach, in 1 put naphtha. 

(e) Pale shellac, 2\ lb. ; mastic and 
aandarach, each 3 os. ; spirits, 1 pi 
Dissolve, and add copal varnish, 
1 pint ; mix well by agitation. 

(d) Shellac, 12 oc. ; wood naphtha, 

1 qt. ; dissolve, and add } ptntlmaeed- 
<£L 

(<) Crush 2 os. sbeQac with I os. 
gum mastic, add 1 pint methylated 
spirits of wine, and dwoive. 

0) Shellac, 12 os.; gum eteni, 

2 os. ; gum oonl, 3 os. ; spirits d 
wise, 1 pi ; dissolve, 

(?) Brake, 1} oi ; gum Juniper, 
) « ; bessoia, i oc. ; methylated 
alcoHipbl . 

(h) 1 oa. each of gums mastic, 
aodanch, aMd-lac, shellac, and gum 
arable ; reduce to powder ; than add 
} os. liMlwax: <nmc4ve fa a bottia 
with 1 netted f|Mt» of wist, 


Let it stand for 12 hours, and it is 
then fit for use. 

(0 1 o*- gum-lac ; 2 dr. mastic in 
drops ; 4 dr, aandarach; 3 o*. shel- 
lac ; 4 os. gum dragon. Reduce the 
whole to powder. 

French Polith Reviver,— (a) Linseed- 
oQ, 4 pint ; spirits of camphor, 1 oz. ; 
vinegar, 2 os, ; butter of antimony 

4 os. ; spirit of hartshorn, 4 oz. 

(b) 4 gill vinegar ; 1 gill spirits of 
wine ; 1 dr. linseed-oiL 

(c) Naphtha, 1 lb. ; shellac, 4 oz, ; 
oxalic acid, J os. Let it stand till 
dissolved, then add 3 os. linseed-oil, 

(tf) Pale linseed-oil, raw, 10 oz. ; 
lac varnish and wood spirit, of each 

5 oz. Mix well before using. 

Polishing Maho/jany.—Tho wood 

having been stained, paper off smooth 
with No. 0 glasspaper enough to give 
an even surface. Add 4 gill French 
polish, to J oz. best dragon’s blood, 
well mix and strain through muslin ; 
polish as usual ; if wanted very dark, 
apply a little dragon's blood to the 
rubber, but the rubber must be 
covered twice with linen rag. 

Ebony.— Add \ oz. best drop black to 
4 gill French polish. Polish aa usual. 
A little of the drop black may be used 
on the inside rubber, but covered 
twice with linen rag. 

-Satin-wood or Madt.— \ oz, chrome 
yellow to 1 gill hunt French polish ; 
use as already described ; a little 
chrome yellow on the rubber is dear- 
able, In French polishing always use 
a drop of linseed-ail on tire rubier. 

Black and Gold Work .- The work 
to be polished and gilt must be 
stained with lick stain ; when quite 
dry, give a very weak solution of glue 
siu. rawer off smooth. Care must l* 
Sum art to remove the black stain 
with the paper. The part to be gilt 

mast not oe touched with the w, f 
the cold will sot adbst so veil] 

to dtotfoM gins far ronci poM>] 
lag, tang (or tte vM «$“or. 
«md tb* work W rdfiW 
qMtfag oft^tUwrk oo > <*“! 
torn* 
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the beat oil gold size, pour in a cup, 
with a very fine stiff brush lay a thin 
even coat of gold size on the work, 
where the gold U to appear; let 
the gold size dry for 2 hours till it 
becomes tacky, then having the gold 
leaf ready, with great care lay a leaf 
(or part of a leaf, as required) on the 
cushion, cut to size required with the 
tip, lay the gold leaf on the sized 
work, then with a pad made of white 
wadding press the gold leaf in the 
crevices, blow off surplus leaf ; let it 
stand aode to dry ; when quite dry, 
polish gently with a very smooth 
pointed bone (or a dog’s tooth i s best) 
fixed in handle. Surplus , parts and 
the edges should be cleaned off evenly 
afterwards. Finish the black work 


off with spirits. Very fine crevices 
may have gold leaf rubbed in with a 
brush, if used carefully, then blow 
off Burplus parts. For commoner 
work, gold paint laid on with a brush 
anBwers very well, 

WhiUand Odd.— Brackets, console 
fables, whatnots, chairs, and other 
furniture are frequently done in 
white and mild. The grain of the 
wood should be first filled in with 


whiting Mid glue size, one or two 
coats well papered off and white 
polished, but toe wood should not be 
finished off with spirits until gilt, 
leaving the last coat to be done when 
the gilding is finished ; the gilding is 
done as in black and grid. 

d Cheaper Mod&jmA muck eoiwr 
JOT the dewfeur,— First well clean the 
(if not new) with soda and 
^ter; when dry, scrape and paper 
AU over stop *p cracks with white* 
nod driers, one rf drier* to two 
of white* lead ; mix some good white 
mt made o! turn drien, and 

w* the article 
3 coats rubbing down the fat coat 
7 n dry with ttafo md water; 
^^^drd ooatof paint is quits 

8Crib< 



with clear copal, varnish. Give the 
work 2 coats ; it will set in a day. 
Small boxes and other fancy articles 
may be done by this process. 

Polish for Turners’ Work .— Dissolve 

1 oz. sandarach in j pint spirits of 
wine ; shave 1 oz, beeswax, and dis- 
solve it in a sufficient quantity of 
spirits of turpentine to make it into a 
paste ; add the former mixture to it 
by degrees; then, with a woollen 
cloth, apply it to the work while it is 
in motion in the lathe, and polish it 
with a soft linen rag ; it will appear 
as if highly varnished. 

For Wainscot .’- Take as much bees- 
wax as required, and placing it in a , 
glazed earthen pan, add as much 
spirit* of wine as will cover it, and let 
it dissolve without heat. Add either 
one ingredient as is required, to 
reduce it to the consistence of but- 
ter. When this mixture is well 
rubbed into the grain of tlie wood, 
and cleaned off with clean linen, it 
gives a good gloss to the work. 

For Carved Cabinet-work.— Dissolve 

2 oz, Beed-lac, and 2 oz. white rosin, 
in 1 pint spirits of wine. This var- 
nish or polish must be laid on warm, 
and if the work can be warmed also, 
it will be so much the better ; at any 
rate, moisture and dampness must be 
avoided. Used with a brush for 
standards or pillar* of cabinet-work. 
The carved parts of cabinet-work are 
also polished thus : varnish the parts 
with common wood varnish, and 
having dressed them off where neces- 
sary with emery paper, apply the 
polish used for the other part* of the 
work. 

Copal PoftiA.— Melt with gentle 
beat finely • powdered gum_ copal, 

4 parti, and gum camphor, l part, 
with etner to form a semi-fluid mass, 
and then digest with a sufficient 
quantity of alcohol 

For Wood Chmwff.— Take a piece 
of wadding, soft and pliable, and 
drop upon it a few drops of white 
nr transparent French polish, ao* 
oording to the colour of the wood. 
Wap the wetted wadfag tip in « 




pieoe of old linen, forming it into a 
pad ; hold the pad by the surplus linen ; 
touch the pad with one or two drops 
of Unwed -oil. Pare the pad gently 
over the part* to be polished, working 
it round in mall circles, occasionally 
re-wotting the wadding in polish, and 
the pid with a drop or so of oil The 
obj^t of the oil is merely to cause 
the pad to run over the wood easily 
without sticking, therefore u little w 
possible should be used, as it tends to 
deaden the polish to a certain extent. 
Whore a carving is to be polished 
after haring been varnished, the same 
pro jew is necessary, but it can only 
be applied to the plainer portions of 
the work, Plane surfaces must be 
made perfectly smooth with glass* 
paper before polishing, M every 
scratch or mark will show twice as 
badly after the operation. When the 
polish is first rubbed on the wood, it 
is called the bodying tti ; it will sink 
into the wood and not give much 
glue. It must, when dry, have 
another body rubbed on, and a third 
generally finishes it ; but if not, the 
operation must be repeated. Just 
before the task is completed, greasy 
smears will show themselves ; these 
will disappear by continuing the 
gentle robbing without oiling the pad. 

PoUtkmg Fretwork — The wood is 
first well smoothed with fine glees 
paper, than covered with a thin coat* 
mg of Jm, made from transparent 
gbs, to .prevent the varnish from 
sinking into th? wool When dry, 
pom some varnish into a saucer; tab 
aloe eamehhair brush, and oommsnre 
to varnish at one com. gradual)? 
spreading over the whole surface. 
Take care that there is not too much 
varnish on tbs brush, or an even cur* 
face cimato he obtained. The first 

« eoate tobt he allowed to dry, which 
wEljbtwo pr three boure. Takes 
of the finest gtospepcr, «od 
Ife first coating of varnish to 
tf Ay, damper the whole 
t pd treke it smooth n he* 
this (bto wrtt greet cm 
p»4 %* rn 4 vantiih «, 


always using the ^asspaper’ when 

! the surface does not turn out very 
smooth. The whole, whan dry, may 
be rubbed well with a piece of worn 
woollen material tillit is bright. To 
French polish the work, make the 
wood smooth as before. Then pour 
some prepared polish into a saucer, 
and some linseed -oil into another. 
Then take some pieces of woollen rag, 
and roll them up into a ball, covering 
them with a mere of linen drawn 
tightly over. The rag* inside should 
first be saturated with the polish, and 
the whole should be taken in the 
fingers of the right hand in such a 
way that the linen may be tightly 
drawn over, and may present to the 
wood a smooth rounded surface. 
Begin by polishing with free, circular 
strokes, and gradually traversing the 
whole surface. Apply now and then 
a drop of polish ana a drop of oil to 
the surface of the rubber. When the 
grain of the wood disappears, allow it 

| to stand for an hour or two till quite 

' hard, and then glaaspaper the whole 
as in varnishing. Repeat the prwaw 
of polishing until the surface is quite 
smooth. If dull patches appear is 
the polish, they may be removed by » 
few drops of spirits of wine on a oe* 
robber. 

PolMy Black Woodwork. -( 1 ) 
Procure 2| os, spirits of wine, 1 dr. 
oil of ilmoods, 1 dr. pm etomi, l '*■ 
megs shellac, pounded fine’ and put 
together in a bottle to dissolve ; when 
dissolved, rob on with white waging. 
(3) (hinge aheOac/2 oe,; wood 

naphtha, J pint ; beasoin, 2 dr. Mtf 

sod put m warm store for * week, 
and Keep the meUnato from eettling 
by shaking it up. Tha^M^ 
haring prepared your wm h ] ^ 
hfng some raw Bused*# fate it, *b® 
then wiping Uw*flQf *am ( 
robber 4 cotton-wool, W 
old catfeo <mr the fare, m ^7* 

ISUS3S&P..S 

' ttttl* bmi-di 4M9* m j JS 




Polishing and Polishes : French Polishing. 401 


hour*, &cd gif? it another coat, using 
rather more linseed-oil on your rob- 
ber, so as to get a finer polish. Then 
let it stand again and finish off with 
spirits of naphtha, if you can ; if not, 
add a small quantity of polish to your 
spirit. 

Polishing tkaL— To w much yellow 
ochre as you can take in your hand 
add 1 teaspoonful of Venetian red. 
Jlii to the thickness of paint (or 
rather thinner) with glue size. Let 
the mixture simmer for some time in 
a pan, keeping it well stirred. Apply 
with a brush, and when dry run it 
over with fine sandpaper and polish 
with French polish, or, if preferred, 
turpentine and beeswax. If a deeper 
colour is required, add more Venetian 
red. Or melt about \ lb. Russian 
glue in 1 qt. water ; grind in some 
Venetian red until sufficiently col- 
oured ; give the wood a ooat with a 
brush when dry. 

Egq-thdl Pdith for Antique Pwni- 
tun .—' This is done by first bodying- 
up your work, and, after standing 
12 hours, again bodv-up with white 
polish ; it is next rubbed down with 
a felt rubber and pumice until suffi- 
ciently dull ; it ii than wai-polisbed, 
giving the work a gloss instead of a 
polish. 

Dry Shinuig,—Thk is a new sys- 
tem of polishing or shining called the 
American system, and is used mostly 
^r American black walnut. First 
oil, fill in then wRh a wet robber 
passed smartly over the work straight 
from end to end until a rim e or gloss 
a PPjars. No oil to be used in the 
^hber, and no ipiriting-oflf is re* 
qwed. Be careful to dry rubber 
mil, «.d to hnwtht w<rt ki iron, 
rubber mrtt, Thla mtem k be. 
“^STOypojrferinibetrode. 

Woodwork— 

wd, eftar drying end mooth- 
“8. wmAed wttbeaditan d^Ib. 

is - 


| Wax Polishing,— {a) There is no par- 
ticular art in wax-polishing floors, the 
principal requirements bong plenty 
of elbow-grease and a good hard 
brush. The floor, after being well 
scrubbed, is allowed to dry. When 
[ dry it is printed over with a large, 

I soft whitewash brush dipped in oak 
stain. This is allowed to dry for 
24 hours. The floor is then gone over 
with thin size, and this is in turn al- 
lowed to dry for 24 hours. After this, 
the floor is printed over with a solu- 
tion made by dissolving beeswax in 
spirits of turpentine, the proportion* 
being about 1 lb. of wai to 2 qt. of 
turps. The wax is shredded, placed 
along with the turps in a stone bottle, 
and the whole put on the hob and 
frequently shaken. When this Yarmah 
has soaked well in, the whole floor is 
polished with a rate hard brush 
until a good surface is obtained. 
Special brushes, adapted to polishing 
waied floor*, are sold by oilmen. In 
dealing with large surfaces, it is a* 
well to get the wax more deeply 
imbedded in the wood, and when a 
layer ha* been rubbed on, a hot iron, 
passed over it will melt the wax and 
drive it in. This gives far more body 
to polish on ; the work is afterwards 
treated with more wax on the rubber, 
and then polished. Q>) To wax floors. 
Melt 8 oi. .rosin, then add 1 lb. 
beeswax. Mix together, and thin with 
turpentine. Apply it with a pad 
made of felt, and then polish well 
with a hard brush and soft clean rags. 
For dull wax polishing oak furniture 
trv the Mowing • Take raw linseed* 
oil, and give two coats, then apply 
the polishing piste composed of bees- 
wax and turpentine ; afterwards rob 
the furniture every day for a week. 
One of the best and cleanest methods 
of Mag with hard* wood floor*, after 
*»! are once finished, is to simply 
rob them over every morning with a 
flannel doth oocaaooally dipped in 
Twain. The floor must be robbed 
carefully with the grain of the wood, 
ntlOKwam Do notumaoyWiftk 
Wood 

2d 
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maybe gained in decorative woodwork 
by using woods of different tone, such 
as amaranth and amboyna, by inlaying 
and veneering. The Hungarian uh 
and French walnut afford excellent 
veneers, especially the burls or gnaris, 
A few useful notes on the subject are 
given by a recent American authority. 
Hie polishes used can be toned down 
to match the wood, or be made to 
darken it, by the addition of colouring 
matters. The patented compositions 
known as “ wood fillers " are made up 
in different colour* for the purpose of 
preparing the surface of wood previous 
to the varnishing. They fill up the 
pores of the wood, rendering the sur- 
face hard and smooth. For polishing 
mahogany, walnut, etc., the following 
is recommended : Dissolve beeswax by 
heat m spirits of turpentine until the 
mixture becomes viscid ; then apply 
by a clean cloth, and rub thoroughly 
with a fennel or cloth. A common 
mode of polishing mahogany is by 
rubbing it first with linseed-oil and 
then by * doth dipped in very fine 
brickduft ; a good gloss may also 1* 
produced by nibbing with linaeed-oil, 
and then holding trimmings or shav- 
ings of the same material against the 
work in the lathe. Glaespaper, fol- 
lowed by rubbing, also give* a good 
lustre. (‘ Sdent. Amer/) 

A Good Paiuh for ^aUamg-Stieki 
and cdur Bard JPooi— The follow- 
ing prooms gives the meet satisfactory 
and hardest finished surface : fill with 
best* clear filler or with shellac ; dry 
by beat; rubdown with pumice ; than 
put on 8 coats of dear spirit ocpal 
varnish, hardening each in an oven at 
a temperature as not as the wood and 
gum wifi safely stand. For extra 
west, the 3 first coats may bt rubbed 
down and the last allowed a flowing 
eoafc For coloured grounds, aloohobo 
shiQae varnish with any suitable pig* 
wm (eery finely ground in)«n gw 
ity be wed to advantage, 

sty French polish win not tmhrtaod 
the hast d btdaba*. One of the 
of treating the tej* of din- 


ing tables » to first French polish it, 

! then remove nearly all the polish by 
means of fine glasspaper, and finally 
polish with oil 

(2) Simmer about } pint linseeds 
over a alow fire for \ hour. Remove 
it from the fire, and add $ gill of tur- 
pentine.’ Apply this mixture, and mb 
off with a soft rag. Do this once daily 
1 for a week, and a ^ood dull polish will 
i be obtained that will not be , affected by 
hot dishes, 

! (8) Rub the table-top well down 

j with pumice stone and water, then 
: hand polish with boiled linseed -oil and 
- tripoli powder, until a sufficiently 
| bright surface is obtained. This taka 
time and labour, but the effect is very 
good. 

Mother - of - Pearl.— Go ow 

it with pumice finely powdered, 
washed to separate the impurities 
and dirt, with which polish it very 
smooth ; then apply putty powder and 
water by a rubber, which will product 


(2) Make a thick paste of finely 
ground rotten-etone with olive-oil,thei 
add sufficient sulphuric acid to malt 
ita thin cream. When the polish ii 
applied, rub with a cork covered with 
velvet. When the polish on the shell 
it obtained, wash the shell well. 

Shell*. — (o) Marine shells « 
cleaned by rubbing with » flf 
(Upped in common hydrochloric Kid 
tm the outs' dull skin is rcraoM 
washing in warm water, drying in W 
sawdust, and polishing with cin®<* 
leather, Those shells which have » 
natural polished surface may either » 
varnished or rubbed with a little trip* 
powder and turpentine onwash-lesW 
then fin* tripoli alone, end m 
with a little fine ohve-ofl, Wj 
np the surface with the chamois * 
before, 

0) The shills art fint WM 
drag solution of potash, theop* 
oowM, somstfanes through^ 
ftratem to Acm m underlying 

SOdw^pwW. > thisoperg; 

the kafe arsis gnat d»3*' 
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grinders are generally almost cripple* 
in their bands. 

(c) Thoee selected to be preserved 
and polished may be roughly divided 
into thr$e kinds, (1) Sheila having a 
natural polish, or requiring very little 
preparation ; (2) thoee which- have no 
natural polish, but which may be 
]»liahed without much trouble ; (3) 
rough shells, requiring their rough- 
ness to be removed by mechanical 
means before they can be polished. 
Those in the first class need very little 
attention, especially when found with 
a glossy surface, and often of very 
boautiful variegated hues. Simply 
cleaning will answer with some of 
these ; with others the colours and 
polish will not be so brkht when dry 
as in a wet state, but the brightness 
can easily be restored by bushing 
them over with some liquid that dries 
with a more or less glossy surface. 
This might be water in which a little 
gum-arabic has been dissolved; or 
white of an egg, or colourless trans- 
parent varnish can be used. The last 
can of course be washed should the 
shells get dirty. With some, the 
polish and colours may be obecured by 
a dull epidermis, or outer skin ; this 
must bo removed by soaking in warm 
water, aud nibbing it off with a brush 
or a rag dipped in oommoc hydrochloric 
acid, afterwards well washing the 
shells in water, and proceeding as 
before. But after removing tbs dull 
skin, it will be found that most shells 
will have no natural polish; these 
constitute the second class. After re- 
moving the akin, wash well In warm 
water and dry in hot »wdust; then a 
polish may be induced by limply reb- 
bing with chamois Mur, or chamois 
lather ukU little olta-otf, feme will 
prohahljreqab* to ,, nuottad fawn 
with enwry.pM «, than rabbed with 
wwh-lenther dimed in tanpatfoe nod 
^'wed wtth Spoil powder, tlm with 

°u wd chwuii Imthm tor thi tnuh- 
i^totuhM. fMrMeuii* to tbt 
turddutin the moot dfibdk wd 
**• Hmoto poUA; but 


these will be found to sub-divide them- 
selves. Emery-cloth will remove the 
roughness of some, and they can then 
be polished as mentioned for the second 
class, 0 there must be ground with 


or wooden and other discs dressed with 
different substances, such as washed 
emery, rotten-stone and water, and 
leather with putty-powder or tripoli. 
All rough shells should firat be boiled 
in a strong solution of potash. When 
grinding some shells, the outer stratum 
or strata may be ground through, so 
as to show the underlying ones. 
Grinding shells is not an easy opera- 
tion, and is oftentimes injurious to 
the bands. 

Plaster Casts.- («) Put into 4 lb. 
clear water 1 oz. pure curd soap, grated 
and dissolved in a well-glased earthen 
vessel— then add 1 oz. white beeswax, 
cut into thin slices ; when the whole 
is incorporated it is fit for use. Hav- 
ing well dried the figure before the fire, 
suspend it by a twine, and dip it once 
in the varnish ; upon taking it out, the 
moisture will appear to have been ab- 
sorbed in 2 minutes' time ; stir the 
compost, and dip the figure a second 
time ; this generally suffices. Cover 
it carefully from the dust for a week ; 
then, with soft muslin rag, or cotton 
wool, rub the figure gently, when a 
moat brilliant gloss win be produced. 

(6) Take skimmed milk, and with a 
oamel-bair pencil lay over the model 
till it will imbibe no more. Shake or 
blow off any that remains on the but* 
faoe, and lay the figure in a place per- 
fectly free from dust ; when dry, it 
will look like polished marble. If the 
milk u not awfully skimmed, it will 
not answer the purpose, 

(e) Fuse i os, of tin, with the nme 
quantity of bismuth, in a crucible ; 
when melted add } os. mercury ; when 
perfectly combined, take the mixture 
from the fire and cool it. This sub- 
stance, mixed with the white of an 
egg, fonn « a beautiful metallic varnish 
far Plaster of Paris caste. 

(d) Of stearins and Venetian soap 
each 2 parts ; pearlash 1 ; the stearins 
% D 2 
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and soap out small and mixed with 
with SO parts eolation of caustic potoeh, 
boiling for ft hour, stirring continually. 
Add the peariash dissolved in a little 
rainwater, and boil a few minutes ; 
stir until cold, Mid mix with more lye | 
unto it is quite liquid ; keep well | 
covered up. Remove all dust and i 
stains from the plaster, and apply the 
wadi as long as it is absorbed. When 
dry, rub with a soft leather or brush. 
Should the surface not shine, apply 
another coat. This composition may 
be preserved for years. 

(«) Coat with melted white wax, and ! 
place than before a fire until the wax 
it absorbed ; a considerable polish can 
then be obtained by friction. 

(/) Fir«t make very smooth and 
free from grit with glaaepaper or 
otherwise ; oil with linseed-oil ; when 
dry, French polish in the usual way. 

If a bust, or anything similar, required j 
to be white, make smooth, sire with f 
white rise, and varnish with white 
hard varnish. 

Vulcanite.— <a) Remove scratches 
with a smooth wet water -of -Ayr stone, 
nd then polish in the lathe with fine 
pounce and a Stiff brush. After wash- 
mg the pumice off; polish it with 
whiting and soft brush. 

(ft) The mathematical instrument 
makers treat R as faram-that is, for 
flat work they firet ure water-of-Ajrr 
•tone, and then rotten -done and oil. 
Tuned work is polished in the lathe 
with rotteMtooe and off, taking care 
a* to uk too high a speed, which 
would heat the wort. Some use lamp* 
black and ofl to finish with where a 
very high polish is wanted, or the bare 
palm a toe hind, « in getting up 
filter {date. Chain and ornament 
makers use circular buffi for their fiat 
work, made <rf seahorse- leather, and for 
wort of irregular forma, buffi of oa&». 
AmriNrofpieeNofcaik»,12ts. m 

diameter, are screwed together between 
fcW be a circular-** spiadk, 
W used with rottewtooe, alwavi 
t rtW care not to heat the wort; 
brakes ire not at all suitable for it. 

(*) To polish tarnsdvuloaoits which 


has been finished with a scraping tool, 
take a handful of vulcanite Bhavinga i 
and apply these as the article revolves! 
Next prepare a piece of soft linen (a 
surgical bandage will do) by soaking 
in any sort of common ofl, and sprinkle 
one side .with putty powder (oxide of 
tin), then loop the prepared side round 
the article, holding the ends firmly 
with both hands, and work it evenly 
all over the article while the lathe is 
running, and finish the polishing in 
the same maimer with a clean piece of 
linen without polishing medium. 

Celluloid. — Powdered pumice- 
stone applied on felt with plenty of 
water is suitable for smoothing cellu- 
loid after it has been emeiy -papered, 
but for polishing, whiting and water 
or putty powder and water Bhould be 
used, finishing with a little dry whiting 
and then with a clean velvet pad. 

Ivory, Horn, and Tortoise- 
shell.— Ivory and bone admit of be- 
ing turned very smooth, or when filed 
may afterwards be scraped so as to 
preeent a good surface. They may be 
polished by rubbing first with fine 
glass paper, and then with a piece of 
wet linen cloth dipped in powdered 
pumice. This will give a very fine 
surface, and the final polish may 'be 
produced by washed chalk or fine 
whiting applied by a piece of cloth 
wetted with soapsuds. Care must be 
taken in this, and in every instance 
where articles of different fineness are 
used, that, previous to applying a finer, 
every particle of the coarser maknal 
is removed, and that the rags are clean 
and free from grit. Ornamental wort 

must be polished with the san* mate- 
rials as plain work, uring brush* ® 
stead of lfoeu, and rubbing as h _ 
as pownble, otherwise the more p 
ament parts will be ^ 

avbMMri*. 
poLCqjtoB.t r*j p*M 
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is given by scraping. The scraper may i 
be made of a razor-blade, the edge of 
which should be rubbed upon an oil- 
stone, holding the blade nearly up- 
right, so as to form an edge like that 
of a carrier's knife, which may be 
sharpened by burnishing. Work when 
properly Bcraped is prepared for polish- 
ing. To effect this it is first rubbed 
with a buff made of woollen cloth per- 
fectly free from grease. The cloth 
may be fixed upon & stick to be used 
by hand ; but a “bob," which is a 
wheel running in the lathe and covered 
with the cloth, is much to be preferred 
on account of the rapidity of motion. 
The buff may be covered either with 
powdered charcoal and water, or fine 
brickdust and water. After the work 
has been made as smooth as possible 
with this, it is followed by another 
bob on which washed chalk or dry 
whiting is rubbed. The article to be 
polished is slightly moistened with 
vinegar, and the buff and whiting will 
produce a fine gloss, which may be 
completed by rubbing with the palm 
of the hand and a small portion of dry 
whiting or rotten-stone. 

(а) Well scrape with glass or steel 
scraper, afterwards with finest glaae- 
cloth, then with powdered bath brick 
aad oil, and finally with rotten-stone 
and flannel, or old cloth or felt hat. 

(б) First scrape with glaat to take 
off any roughneai, then grind some 
pumice to powder, and with a piece of 
cloth wetted and dipped in the pow- 
der, rub well until a smooth face is 
obtained. Next polish with rotten- 
stone and linseed-oil, and finish with 
% Sour and a piece of dean linen rwr. 
The more rubbing with the stone and 
oil, the better the polish. Trent sand 

« used b the Shffihotom It 

13 a very fine and sharp sapd and is 
prepared for use by cijtfiping sad 


JSPnM « the 

* i*"* «*« 

rubbed by means of a “ 

Tnar-kl,. v » . . - 



and then with common house or white 
sand, which latter leaves the surface 
sufficiently smooth for the process of 
gritting. Three aorta of grit stone 
are employed : first, Newcastle grit ; 
second, a fine grit brought from the 
neighbourhood of Leeds ; and lastly, 
a still finer, called snake grit, procured 
at Ayr, in Scotland. These are rubbed 
successively on the surface with water 
alone ; by these means, the surface is 
gradually reduced to closeness of tex- 
ture, fitting it for the process of glazing, 
which is performed by means of a 
wooden block having a thick piece of 
woollen stuff wound tightly round it. 
The interstices of the fibres of this we 
filled with prepared putty powder 
(peroxide of tin), and moistened with 
water ; this being laid on the marble 
and loaded, Mid drawn up and down 
the marble by means of a handle, be- 
ing occasionally wetted, until the 
desired gloss is produced. The polish- 
ing of mouldingB is done with the same 
materials, but with rubbers varied in 
shape according to that of the mould- 
ing. The block is not used in this 
case ; in its stead a piece of linen cloth 
is folded to make a Wdful ; this also 
contains the putty powder and water. 
Sand rubbers employed to polish & slab 
of large dimensions should never exceed 
J of its length, nor £ of its width ; but 
if the piece of marble is small, it may 
be sanded itself on a larger piece of 
stone. The grit rubbers are never 
larger than that they may be easily 
held in one hand ; the largest block is 
about 14 in. m length and 4} in. in 
breadth. 

(2) Polishing includes 5 operations. 
Smoothing the roughness left by the 
burin is done by rubbing the marble 
With a piece of moist sandstone ; far 
mouldings, either wooden or iron 
mullon are used, crushed and wet 
sandstone, or sand, mm or lev fine 
according to the degree of polish 
required, being thrown under them. 
The second process is continued rubbing 
with pieces of pottery without enamel, 
which hare only been baked once, also 
w*t, If » brilliant polish is desired, 



Gothland stone instead of pottery is 
used, and potters’ clay or fullers’ earth 
» placed beneath the muller, This 
operation is performed upon granites 
and porphyry with emery and a leaden 
muller, the upper part of which is in- 
crusted with the mixture until reduced 
by friction w clay or an impalpable 
powder, Ab the polish depends ahnoet 
'entirely on these two operations, (are 
must be taken that they are performed 
with a regular and steady movement. 
When the marble has received the first 
polish, the flaws, cavities, and soft 
spots are nought out and filled with 
mastic of a suitable colour. This 
mastic is usually composed of a mix- 
ture of yellow wax, rosin, and Bur- 
gundy pitch, mixed with a little sulphur 
and plaster passed through a fine sieve, 
which gives it the consistence of a 
thick paste ; to colour this paste to a 
tone analogous to the ground tints or 
natural cement of the material upon 
which it k placed, lampblack and 
rouge, with a little of the prevailing 
colour of the material, are added. For 
green or red marbles, this mastic is 
sometimes made of lac, mixed with 
Spanish sealing-wax of the colour of 
the marble; it is applied hot with 
pincers, and these parts are polished 
with the rat. Sometimes crushed 
fragments of the marble worked are 
introduced into this cement ; but for 
fine marbles the nme colours are em- 
ployed which are used in painting, and 
which will produce the mine tone a# 
the ground ; the lac k added to give 
it body and brilliance, The third 
operation of polishing oonskts In rub- 
bing it again with hard pumice, under 
which water k constantly poured, un- 
mixed with mod. For the fourth 
process, called softening the ground, 
lead filings are mixed with the emery 
mod produced by the polishing i 
mirrors or the working of precious 
stones, and the marble is rubbed with 
a compact linen cushion, veil saturated 
with thk mixture ; nog* k alio wed 
for thk polish. For earns outkda 
works, «h for hearths and pashm 
tiki, marble woriun icdhi W 


selves to this polish. When the marbles 
have holes or grains, a leaden muller 
is substituted for the linen cushion. 
In order to give a perfect brilliance to 
the polish, the gloss k applied. Well 
wash the prepared surfaoes, and leave 
them until perfectly dry ; then take a 
linen cushion, moistened only with 
water, and a little powder of calcined 
tin of the first quality. After rubbing 
with this for some time, take another 
cushion of dry ragB, rub with it lightly, 
brush away any foreign substance 
which might scratch the marble, and 
a perfect polish Viil be obtained, A 
little alum mixed with the water used 


penetrates the pores of the marble, and 
gives it a speedier polish. Thk polish 
spots very easily, and is soon tarnished 
and destroyed by dampness. It is 
necessary, when purchasing articles of 
polished marbles, to subject them to 
the tret of water ; if there is too much 
alum, the marble absorle the water, 
and a whitish spot k left. 

(3) After using Hohinhood or Han- 
hill grit, then the second grit, which 
is a little finer, and finishing with 
snake or water -of -Ayr stone, and great 
care having been given to get all 
scratches out with the second grit 
(pumice stone k equal to second grit 
on the edges), carefully snakes tone off 
edges, arrises, and face. All that re- 
mains now k the important pvt of 
boning up, to complete the shine or 
polish, which, with black marble, is 
a rether difficult job for a novice. 
Get some fine emery powder, a small 


der, oxalic sod, silts of sorrel, and 
some felt. For white marble proceed 
as followi j Crush to powder the oxalic 
acid and mils of sotrel, and put each 
in a separate tin taring a few holes in 
the lid. Cut up the fob to form a 
ped or bom. Sprinkle some oxalic 
add on the boss with a fittk water to 
moisten it, aod rub the marble until 
a glimmer appears. Afterwards wash 
the marble well, and cut another pad, 
or wash the other vtft oat. Bep«t 
U» proem with «ft» of pupd mtt. 
t UttU pit? parts «fcW, rubbing 
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until the marble is sufficiently brilliant, 
Washoff and rub a little soap (on 
sponge) on the marble to take acids 
and the job is finished. Care 
should be taken not to let the pad or 
boss project too far over the sides of 
the marble when rubbing, or the acid 
will bum the skin off the edges. The 
add that forma along the edges after 
a few rube should be taken off. For 
black marble, get a piece of clean 
sacking, sprinkle a little emery pow- 
der, moisten with water, and rub on 
the marble until it is dry, when, if 
the gritting haa been properly done, a 
glimmer will appear. Obtain as much 
shine as possible with this. Then 
pour a small quantity of spirits of salts 
into an egg-cup and Bprinkle in some 
putty powder until the spirit is nearly 
soaked up. Make a bow out of a piece ■ 
of old cotton stocking, and rub a little 
spirits and putty on the bow, adding 
a little water to moisten. Great care 
must now be observed, as a little too 
muoh of spirits and putty will bum 
off the polish that is already on, and 
render it necettarv for the marble to 
be aeoond -gritted and snake-stoned 
over again. A good shine can be ob- 
tained with spirits and putty sufficient 
to complete. However, if this finishes 
dull, a little powdered borax rubbed 
dry on the marble with a stocking 
hoet it an advantage. There are, of 
course, other ways <3 polishing marble, 
but meet of them are too intricate for 
a novice. 

Slate.— Slate it feped first with an 
iron plate with river tend and water, 
smoothed with pumice, then japanned 
and baked to harden the japan, and 
again smoothed with pumice and 
polished with rotten-stone. 

Pebbles.— Pebbles may be cut and 
pofehed ty an amateur, an old sewing 
machine serving as the basis of a cut- 
ting machine; but in olaoe of the 
ardmary wheel it would bo necessary 
to put s heavy fly* wheel, »y of about 
18 lb. wright tad about 12 in. in 
diameter, with a pdky about 7 in. in 
diameter attached. On the table should 
be asewed two wooden blooks with 


bearings for a 1-in, iron pipe, to which 
shou.i be attached, a pulley about 4 in. 
in dimeter, and two nuts for bolting 
on t.ie cutting and polishing discs. 
Let the cutting discs be of thick copper 
about 4 in. in diameter, bevelled at 
the edges, and fed with emery and 
water. The polishing discs will be one 
of copper (about 6 in. in diameter), 
using fine sand and water, one of wood, 
using crocus and water, one of wood 
covered with leather and whiting, and 
one of wood covered with felt and dry 
putty powder (peroxide of tin). 

Diamond Cutting and Polish- 
ing.—The first process is what is called 
“cutting” the stone— albeit this cut- 
ting is really rubbing. When in its 
rough Btate, the stone presents a rugged 
appearance, shapeless, and full of sharp 
angularities. It is the cutter’s work 
to reduce the indefiuable pebble to 
something like shape and form, and 
thus render the work of polishing 
| easier and more expeditious. Should 
: the diamond possess flaws— that is, 
j spots which militate against its com- 
mercial value— recourse is had to 
cleaving, in which operation these 
flaws are removed without decreasing 
to any considerable extent the rise or 
value of the stone. Cleaving is effected 
by means of a small knife tapped 
Lightly with a hammer, To success- 
fully cleave a diamond the utmost care 
is necessary, and the cleaver muBt be 
thorougldy acquainted with the fibre 
of the stone. 

To an outrider there is no such thing 
as a fibre to a diamond ; to the cleaver 
there is, and unless the knife is placed 
in one certain position the whole stone 
is likely to be spoilt. The diamond is, 
by means of a certain kind of oement, 
which rapidly hardens when cooling, 
fixed to the end of a stick 
termed the “snyder's 
or cutter's stock (Fig. 

165). This stock is fas- 
tened in a sort of vkse, fn.m 

and the cleaver, placing 
h is knife ontba edge containing the 
flaw, gives it a gentle tap with a 
hammer, and the pieoe it at vm 
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divided in a similar way to the cleav- 
ing of slate. 

But it is only when a Btone contains 
these flaws that cleaving is resorted to, 
so that practically the first operation 
is that of cutting. This k effected by 
placing two stones to be cut each in a 
snyder's stock, as before described, 
with the rough edgw of the stone to 
be cut so fixed that the edge of the 
one may easily be rubbed against the 
edge of the other. This is very labori- 
ous and tiring work, and the cutter is 
compelled to wear thick leather gloves. 
Even this precaution does not prevent 
the rapid growth of corns on the bands 
and fingers. 

The rubbing is done ova- a small 
brass box A (Kg. 156), which has a 
double bottom, the 
one above being 
pierced with num- 
berless minute 
holes, through 
which the powder 
as deposited from the rubbing falls 
into the lower box. This powder is 
carefully preserved, and, mixed with 
the finest Lucca oil in the proportion 
of 30 drops of oil to the carat of powder, 
is afterwards used to polish the stones. 
In order to facilitate the work, the 
cotter rests the two stocks against two 
pins, which act as a sort of fulcrum. 

When all the rugged irregularities 
of form have been removed by the 
cotter, the stone is handed to another 
workman, who proceeds to fix it by 
means of molten lead in an instrument 
called the “dop," which it in form 
s imilar to the acorn. To the cup is 
attached a length of thick but remark- 
ably pHable copper wire, specially pre- 
pared m JJofland for this 




handed to the polisher, who proceeds 
to place it in the tongue (Fig. 158). 

The wheel upon which tw stones 
are polished or ground is the ordinary 
lapidary's wheel, but much more care 
is required in its preparation. There 
is a class of workmen who do nothing 
else but prepare the wheels for the 
polisher, A large variety of stones 
are required to reduce the surface of 
the wheel to the requisite fineness, 
and all these stones are imported, as 
well as everything else connected with 
the trade, from Holland. In filing 
the wheels, the most perfect balance 
is required, as the slightest vibration 
may destroy a diamond. The wheel is 
turned very rapidly. The tongue is 
fixed by means of two iron uprights in 
its proper position, and tbe surface of 
the diamond to be polished is kept 
pressing against the rotary wheel by 
means of a leaden weight placed on the 
broad surface of the tongue (Fig, 158). 

n 
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Before Betting the rtooeon tha wheel 
thepoMerapwiee to the diamond * 
small drop of diamond powder and oil 
weO mixed. The dust procured by 
the cutting ji never sufflciect for the 
polisher's we ; oomeawotly rionesof 
a wy i&fsHr qwKfey, sod of no wm* 
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meraal value as gems, are first ground 
to powder in the “ meteer ” or grinder 
(Fig. 159). This consists of a metal 
mortar B Mid a ramrod-like pestle A, 
which, when worked up and 
down in the same way as a r. 
churn, gradually reduces the 
stones to powder. The pow- M. 
der is thoroughly incorpor- 
a ted with the ofl, and pre- 
sente a thick black sticky ijj 
appearance, But the pow- 
der, owing to ita heavy Fio. iW. 
weight, sinks rapidly, and it 
is only by constant stirring that the 
mixture is kept ready for use. 

The dop is so placed on the wheel 
that the part to be polished comee I 
directly in contact with its surface, j 
The revolving wheel gradually — 
very gradually indeed —wears away 
the surface in contact with it, and 
the polisher must use his judgment 
as to the size and form of the facet he 
wishes to produce, which, of course, 
depends upon the size of the stone. 
Id all, the stone has to be polished on 
62 surfaces— that is, there are on the 
largest u well on the smallest diamond 
62 facets. The facets are known as 
the table or top, the cutlet or bottom, 
hooks or corners, sides, ends, end 
facets, and verstelletje or stars. 

The wheel, or, as it is termed in 
Dutch, tJbe “ akylf,” has to be continu- 
ally repolished and ground, for al- 
though the wheel grinds the diamond, 
the diamond en revanche grinds the 
wheel, consequently, in time, the sur- 
face of the plate is reduced to uneven 
rings. As a rule, a polisher has four 
straw in hand at once, and great care 
is taken in keeping the stones perfect- 
ly oool, The period of completion 
varies with the size of the diamond, 
some large stones taking weeks to 
polish. But the same care must be 
taken with small as with large stones. 
As no two stones ire precisely of the 
same dimensions, it Mows that the 
rises of the facets also vary. 

It will be seen what care and judg- 
ment are required in polishing each 
wrfaos to its requhitesnape, rise, and 


angle. The utmost care and skill are 
also required in placing the dop to its 
exact angle, so that the skyf produces 
the proper facet. In fact, in each 
branch of the trade every workman 
must be, and is, well up in his work. 
Thus the lads who fill in the dops with 
lead, handle with their naked fingers, 
with the utmost sang froid , the hot 
metal while even in a soft condition. 
The dust produced by the action of 
the wheel closely resembles soot — in 
fact, it is nothing but carbon. When 
the stone leaves the {udisher’s hands 
it is a bright, glowing sparkling gem, 
and only requires setting in the article 
it is intended for. 

Metals.— The polishing of metals 
differs according to their kind, Ut 
there are some general principles 
common to all, of which it may be 
useful to have a clear idea. All 
polishing is begun in the firet instance 
by rubbing down the surface by some 
hard substance that will produce a 
number of scratches in all directions, 
the level of which is nearly the same, 
and which obliterate the marks of the 
file, scraper, or turning tool that has 
been first employed. For this pur- 
pose coarse emery is used, or pumice 
and wafer, or sand and water, applied 
upon a piece of soft wood, or of felt, 
akin, or similar material. When the 
first coarse markB have been thus re- 
moved, next proceed to remove the 
marks left by the pumice by finely- 
powdered pumice ground up with olive- 
oil, or by finer emery and oil. In 
some cases certain polishing stones are 
employed, as a kind of hard slate used 
with water. To proceed with the 
polishing, still finer powders are used, 
Buch as tripoli and rotten-stone. Putty 
of tin and crocus martis are also used 
for high degrees of polish. But the 
whole process consists merely in remov- 
ing ooarse scratches by substituting 
thoee which are finer and finer, until 
they are no longer visible to the naked 
eye ; and even long after that, if the 
surface is examined by a microscope, 
it will be seen that what appeared 
without any scratch* u covered itt 
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over with an infinity of them, but so 
minute that they require a high mag- 
nifier to be discovered. It is evident 
that great care must be taken to have 
the last polishing material uniformly 
fine, for a single grain or two of any 
coarse substance mixed with it will 
produce some viable scratches instead 
of a perfectly polished surface. 

drat *.— (o) Braes may be polished 
without a bumiaher k by using an ex- 
ceedingly fine cut file, and fine emery 
doth. 

(6) Small articles to be polished 
should be shaken by themselves for a 
Bbort time ; then gome greasy parings 
of leather should be put in with 
them. After they have been shaken 
smooth, the greasy leather parings 
should be removed and dean ones put 
in, and the shaking continued until 
the articles are sufficiently bright. 

(0) When the brass is made smooth 
by turning or filing with a very fine 
file, it may be rubbed with a smooth 
fine-grained Btone, or with charcoal 
and water. When it is made quite 
smooth and free from scratches, it 
may be polished with rotten-stone and 
oQ, alcohol, or spirit* of turpentine. 

Qemon Silver. — Take i lb. iron per- 
oxide, pure, and put half of it into a 
wash-basin, pouring on water, and 
keeping it stirred until the basin is 
nearly full While the water and 
crocus is in slow motion, pour off, 
leaving grit at the bottom. Repeat 
this a second time, pouring off with 
another basin. Cleanse out grit, and 
do the same withths other hall. When 
the second lot is poured off, the crocus 
in the first will have settled to the 
bottom ; pour off the water gently, 
take out the powder and dry it, and 
put both, when washed clear of grit, 
and dried, into a box into which dust 
cannot get, U the work is ven dirty, 
rub a mixture of powder and oil on 
with the fingers, and then it will be 
known if any grit is on the work, If 
the work is -not very black, take a 
piece of soft chamois leather, and rub 
some dry crocus on, and when well* 
rabbet^ shake art tbs Mar, and let 


the powder fall off that is not used, 
or rub it off with a brush. Do not 
put down the leather in the dust. 

Iron and Sud.—(a) Take an ordin*. 
ary bar of wrought iron in its usual 
merchantable state, remove the oxide 
from its Surface by the application 
of diluted sulphuric arid, after which 
wash the bar m an alkaline solution, 
then cover the entire bar with oil or 
petroleum. The bar is then ready for 
the chief process. A muffle furnace is 
so prepared that a uniform, or nearly 
uniform, heat can be maintained with- 
in it, and in this furnace the bar is 
placed. Care must be taken that too 
great a heat is not imparted to it, for 
on this depends the success of the 
operation. When the bar approaches 
a red heat, and when the redness is 
just perceptible, it is a certain indica- 
tion that the proper degree of heat 
has been attained. The bar is then 
at once to be removed, and passed 
through the finishing rolls five or six 
times, when it will be found to have 
a dark polished uniform surface, and 
appearance of Russian sheet iron. 

(6) A good polish for iron or steel 
rotating in the lathe, is made of fine 
emery and oil j which Is applied by 
lead or wood grinders, screwed to- 
gether. Three very good oils for 
lubrication are olive-oil, sperm, and 
neat's foot. 

(c) Use bell-metal polishers for 
arbors, having first brought up the 
surface with oils tone dust and oil and 
•oft steel polishers ; for fiat pieces 
use a piece of glass for the oilstone 
dust, and a bell-metal block for the 
red stuff, and a white metal 
for the fine red stuff The 
polishing stuff must be well-mixed up 
and-kept very clean; the polishers and 
Hocks must be filed to dean off the 
old stuff, and then rubbed over with 
soft bread; put only a little red stuff 
on the block and keep working it until 
it is quite dry ; the piece will then 
leave the block quite o£m&; use bread 
to clean off the surplus red stuff be- 
fore using the brush. If the piece if 
scratched, put on some more ndsti^ 
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which must not be too wet, and try 
agun. 

(d) The polish on flat steel pieces 
in fine watchwork is produced with 
oilstone drat, burnt Turkey stone, and 
a steel polisher, soft steel, bell-metal, 
and sharp stuff, grain tin and glossing 
stuff. The metals are squared with a 
file, and vary in shape according to the 
work in hand. 

(<) Get an 18 -gal, barrel and put an 
iron spindle through the two ends ; 
mount it on trestles in the same way 
as a butter churn, with a winch to turn 
it by ; cut out a hole in the Bide by 
which to introduce the articles to be 
polished ; have a tight-fitting cover 
to the hole ; procure Borne worn-out 
casting pots or crucibles, such as used 
by casters, and pound them in an 
iron mortar, until fine enough to pass 
through a sieve which will not allow 
the steel articles to pass through. Put 
equal quantities of this grit and of the 
articles in the barrel ; fasten on the 
cover, and turn the barrel for about 
an hour, at the rate of about 50 turns 
a minute ; take all out of the barrel 
and sift out the grit. If a finer polish 
than this is required, put them through 
another taming, substituting for the 
grit small scrape of leather, called 
moeings, which can be procured from 
the curriers, and emery flour. Do not 
more than half fill the barrel 

Whed-Pcitthing .— 1 To afford a high 
lustre to metallic articles, substances 
are used which, though they attack 
the articles very delicately, possess 
sufficient hardnen to remove the 
scratches and roughness produced by 
winding with emery, pumice, etc. 
These are called “ polishing agents " 
or, a* they are always used in a pow- 
dered form, “polishing powders, ^the 
most important of them being lime, 
ferric oxide (crocus and rouge), tripoli, 
tinjwtty, chalk and graphite, 

For the proper use of these powders 
they are generally mired with a fluid, 
titer, spirits of wine or oil being used 
for tfo purpose. With the* fluids the 
arts ire made into a paste, 
'iwfctohceabe secured 


in the lathe are polished by pressing 
the tool provided with the polishing 
agent against the revolving article. In 
this case flexible pieces of leather or 
cloth can be used,, or sticks of wood 
covered with leather or cloth. These 
tools are called “ polishing files. M By 
joining two of them together by a 
hinge- joint the “polishing stock" is 
formed, which is used for polishing 
smooth bodies in the lathe. 

In polishing, as well as in grinding, 
it is necessary that either the work or 
the tool move with great velocity, 
therefore disk -like tools arc generally 
used, which are secured either in a 
lathe or a lathe-like machine, which 
allows of a still more rapid revolution 
of the disks than the lathe. These 
disks are commonly known as buff- 
wheels, one variety of them consisting 
of a wooden disk covered with walrus 
leather. 

The final dead grinding is also exe- 
cuted with such polishing disks. For 
this purpose very finely elutriated 
emery is uniformly applied to the 
leather of the polishing wheel. When 
dry a second and third application of 
emery may, if necessary, be made. 
This disk is called the “roughing 
wheel," and when somewhat worn it 
is termed “ medium wheel, ’ and when 
almost completely denuded of grind- 
ing agent “ fine wheel." In grinding 
with these wheels, oil is used. When 
the grinding agent is used up the re- 
mainder is soaked with warm water 
and scraped off with a knife to prepare 
the disk for a fresh application. In 
consequence of the rapid rotation of 
the disk the leather and the layer of 
emery become kittle and full of fis- 
eures. To remove this defect a piece 
of tallow is held against the revolving 
disk, and it is then smoothed by pros- 
ing a smooth stone against H, For 
polishing, the polishing agent mixed 
with oil is applied to the clean leather 
of the disk. (See also Poluhejo 
Wsma.) 

Scratck‘Bruihing . — When articles 
in relief have to be brightened the 
polishing wheel is not easily employe^ 
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nor a the burnisher always a conveni- 
ent tool Scratch-brushing is more 
often resorted to, this being & brush 
in which the bristles are replaced by 
wires, Hard brass wire is commonly 
wed, though not always. These 
brushes may be circular to be operated 
by a lathe, aa Fig. 160, or they may be 
band brushes, as Kg. 161. To make a 
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that the wires bend out in all direc- 
tions like a mop, it can hare a long 
handle affixed and then be useful for 
scouring out vases and hollow goods. 
For use on large surfaces a brush as 
Kg. 162 may be made, this is used for 
flat plate work. . 

In using the scratch-brush it is not 
usually applied dry, the tool as well 
as the pieces must be constantly wet 
with fluids, especially such as produce 
a foam in brushing, for instance, water 
and vinegar, or sour wine, or solutions 
of cream of tartar or alum, when it is 
desired to brightenagold deposit which 
is too dark ; but that most generally 
used is a decoction of licorice -root, of 
horse-chestnut, of marsh-mallow, of 
soap- wort, or of the bark of Panama- 
wood, all of which being slightly 
mucilaginous, allow of a gentle scour- 
ing with the scratch-brush, with the 
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hand scratch-brush, take a cod of the 
wire, of suitable fineness, and let this 
coil be ai Urge as possible that the 
curve of the cut wire will not be great. 
A little curve is better than a quite 
straight wire, but it must not be too 
pronounced. Having the coil of wire 
ready, do not uncoil it, but bind it 
tightly round with strong string for 
•bout two-thirds the intended length 
of the brash— say 64 in. Now take 
a chisel and cat through the bunch of 
wire dose to the string binding, at 
ooe eod, and about 2 in. from the 
string at the other end. Having done 
this wider over the eod of the bunch 
when it is eat near the string, so se 
to secure the wires together, and make 
the end smooth to the tend. If de- 
wed a wooden handle can be bound 
to the brush, er it may be used es it 
k Wb» a serakh-brash is worn » 


Fro. l«x 

production of an abundant froth. A 
good adjunct for scratch-brushing is 
a shallow wooden tub containing the 
solution employed, with a board laid 
aero* it, nearly level with the edges, 
which, however, project a little above. 
This serves as a rest for the articles. 

When scratch-brushing small articles 
and jewellery the operator holds the 
•cratch- brush as he would a writing- 
pen, and moves it over the article with 
a back-aod-forwwd motion imparted 
by the wrist only, the forearm resting 
on the edge of the tub. For larger 
articles, on the contrary, the operator 
holds his extended floors dose to the 
lower pvt of the scratch-brush, sow 
to give the wires aoertein support* and, 
with retied elbow, strikes the piece 
repeatedly, at the MM timejping 
the tool a sliding motion. When a 
hollow fa met with irtfoh ownot be 
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scoured longitudinally, a twisting mo* 
tion is given to the brush. 

Brushes like Fig. 160 are used per- 
haps to a greater eitent than any other, 
for plated goods of most hinds may be 
treated with a wheel-brush. The top 
of the brush revolves towards the 
operator, who presents the object to 
be scratched to the bottom. The 
brush is surrounded by a wooden cage 
or screen to prevent splashing. It is 
open in front, and above it is placed 
a reservoir of one of the liquids above 
named, from which a slender jet of the 
liquid is allowed to dribble upon the top 
of the brush. In order to protect the 
operator against the water projected 
by the rapid motion, there is fixed 
to the top of the frame a small inclined 
board, which reaches a little lower than 
the axis of the brush, without touch- 
ing it. This board receives the pro- 
jected liquid and lets it fall into a zinc 
trough which forms the bottom of the 
box, whence a tube conveys away the 
waste liquor to a pail beneath. 

Hand and lathe scratch- brushes are 
made of wire of various gauges, from 
coarse to very fine, according to their 
intended uses. Scratch-brushes of 
spun glass, with fibres of extreme 
fineness and elasticity, are also used 
for scouring very delicate objects. 

When a hand scratch-brush becomes 
worn, the bent ends are cut off with 
a cold chisel, and a new portion of 
wire is uncovered by removing part of 
the string-wrapping. The best way 
to remove the bent wire ends is to 
rest the scratch-brush upon a lead 
block, and cut the ends off with a 
sharp cold chisel, if possible with 
one stroke of the hammer. Scratch* 
brushes must be carefully looked after 
and their wires kept in good order. 
When they begin to curl, they may 
be now and then beaten with a mallet. 

Polishing 1 Powders and Ma- 
terials. — Plait Claming Pcwdtrt 
owl Me equal parts 

precipitated subcarbenate of iron 
and prepared chalk. 

(&> An impalpable rouge may be 
pnpwd by •wntog inn oxalate. 


(c) Take quicksilver with chalk, 

4 os,, and prepared chalk, 2 oz., mix 
them. When used, add a small quan- 
tity of spirit of wine, and rub with 
chamois leather, 

(<f) Put iron sulphate into a large 
tobacco pipe, and place it in a fire fw 
\ hour ; mix with a small quantify of 
powdered chalk. This powder should 
be used dry. 

(e) For jewellers. Take 10 parte of 
jewellers’ rouge and add 60 parte car- 
bonate of magnesia. For use moisten 
with methylated spirits (alcohol), 

(/) For silver plate. Take 20 grains 
of argentic nitrate and 1 oz. potaeoc 
cyanide, and dissolve them in rather 
less than 4 pint of water. Apply with 
a soft brush and then rub off with a 
cloth followed by a leather. 

(g) For silver plate. Petroleum or 
paraffin oil will loosen dirt and discolo- 
ration on silver surfaces very rapidly, 
but the goods must be well washed 
and polished with plenty of whiting 
to remove all traces of the oil and 
odour. 

(A) For urns. Salt ground to flour 

1 o*., finest flour emery 1 oz., pow- 
dered pipeclay 3 oz., putty powder 
(oxide of tin) 3 o*., powdered rotten- 
stone 4 lb., Paris white 4 lb. Mix or 
grind together and sift. 

(t) For general purposes. Red oxide 
of iron 3 parts, chalk (washed) 2 parts, 
carbonate of magnesia 2 parte. Grind 
or mix together and sift several times. 

(J) White rouge. Powdered tar- 
taric acid 1 part, precipitated silica 

11 parts. Mix and sift well 

(A) 4 parts powdered soda, 40 parte 
fine whiting, 1 part powdered citric 
add. Moisten with water for use, the 
add and soda then being dissolved 
and acting chemically on the dirt. 

Parma* Poluhing Powder— This 
has been introduced and had a large 
demand. It is an attractive raee 
oolour and » suited for gold, silver, 
or baser metals. It consists merely of 

12 parts of carbonate of magnesia and 

2 tarts of jewellers’ rouge. Water or 
spirits can be reed to apply it with, 

Bdgiam PoUtkmg Powder.— This is 
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recommended chiefly for silver ware. 
Fine whiting 25 parts, washed pipe- 
clay 11 parts, diy white-lead 6 parte, 
white magnesia 2 parte, jewellers’ 
rouge 2 parts. 

Magic Polith.—Tbk is chiefly used 
for him Mix in | lb. of water, | lb, 
of sulphuric acid and \ lb. powdered 
bichromate of potash. Apply the 
liquid freely to the metal, afterwards 
wash in plenty of water, wipe dry, and 
polish with crocus or rotten-stone. 

Politking Clotht. — Theee are made 
by soaking pieces of linen or damask 
in a liquid composed of polishing in- 
gredients then drying them. 

(o) Take, by weight, 4 parts of 
Castile soap, 2 parts of tripoli, and 
dissolve in 20 parts of water. Soak 
the cloths in this, and then dry. 

(5) Boil 1 o*. of hartshorn powder 
in } pint of water ; soak the cloths in 
this, and dry. This is an effective pre- 
paration. 

(e) For flannel cloths. Make a solu- 
tion of 2 parte of dextrin, 2 parte log- 
wood decoction, 3 parte of oialic acid, 
and dip the flannel in this. Wring 
gently, then sift over them a mixture 
of tripoli and pumice-stone, both finely 
powdered, lay the moist powdered 
cloths on top of one another and apply 
pressure. Afterwards take apart and 
diy. 

Polishing Soapt. — (a) Ordinary 
silver soap. Duwolve 1 lb. pure Castile 
soap in 1 lb. of soft water by beat. 
When this soap paste is ready remove 
it from the Are and add 3 lb. of fine 
whiting. Mix well and put into moulds 
to cool 

(5) Bose colour. Proceed as just 
described, but let rouge take the place 
of » part <rf the whiting, 

(c) Bose colour. Make a soap paste 
as lost described, and when ready add 
l Eh. of finest white tripoli, Ik lb. 
sashed chalk, and } lb. rouge. A few 
daps of ofl of lender may be added, 
this being a good quality soap. 

Ha 3 os. of terpentine in} lb. 
titer, and bed 1 lb, of nod hard soap 
*4# m wtt qai* 4a*>tod. Add 

i * Bpid teuaoo* aod pot toad 


PoMing Paslci.—(a) 6 parts vase- 
line. 10 parte fine whiting, 2 parte 
hartshorn powder, 2 parte powdered 
cuttle-bone. This should be of the 
consistency of lard and is packed in 
tinB. A few drops of oil of laven- 
der or of nifcrobensol will afford 
perfume. 

(6) For brass. Dissolve 16 parte of 
oxalic acid in 120 of boiling water, and 
add 500 parte of pumice powder, 7 of 
oil of turpentine, 60 of soft soap, and 
65 of any kind of fat oQ. 

(c) Soft soap 1 lb., powdered rotten* 
stone 2 lb. Mix. 

(d) 5 lb, lard or vaseline. Melt, and 
stir in 1 lb. fine crocus or rouge. 

(e) 2 lb. palm oil, 2 lb. vaseline. 
Melt, and stir in 1 lb, crocus, f lb. 
tr\poli, and } os. of oxalic add. 

(/) 4 lb. petroleum, 1 lb. lard. 
Melt together, and stir in 5 lb. crocus 
or rouge. 

All the foregoing would be packed 
in tins and can he perfumed as de- 
scribed with (a). 

($) 50 parts of infusorial earth, 
10 parte flour emery, brought to a 
suitable consistence with soap solution, 
which is hard soap dissolved in spirits 
of wine. 

Patty Ponder or Oxide of Tin— 
Metallic tin is dissolved in nitre-muri- 
atic add, and precipitated from the 
filtered solution by liquid ammonia, 
both fluids being largely diluted with 
water. The tin peroxide is then 
washed in abundance of water. Col- 
lect in a cloth filter, and iqueen as 
dry as possible in a piece of new linen. 
The mass is now subjected to pressure 
in a screw press, or between two lever 
boards, to make it as dry a* possible. 
When the lump thus produced has 
been broken, it it plaoed in a crumble, 
sod closely covered up to prevent jets 
from entering, sod it then exposed and 

heated toa white hast, and ground for 

on in the usual way ; this oxide is 
used specially for cements, and polish- 
ing astronomical otyeot-glMe# for 
aetre-teicoeopai. The cutty powder 
of commerce, if of good fob quality, 
it alloyed with about equal parte of 
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tin and lead, which answers for ordin- 
ary purposes, but not for polishing 
lenses, in which good work is wholly 
dependent on the quality of the 
powder. 

Croc u# and Rouge .— The rouge used 
by machinists, watchmakers,' and jewel- 
lers is a mineral substance. In its 
preparation, crystals of iron sulphate, 
commonly known as copperas, are 
heated in iron pots, by which the 
sulphuric acid is expelled and the 
oxide of iron remains. Those portions 
least calcined, when ground, are used 
for polishing gold and silver. These 
are of a bright crimson colour. The 
darker and more calcined portions are 
known as crocus, and are used for 
polishing brass and steel. For the 
finishing process for the specula of 
telescopes usually made of iron or of 
steel, crocus is invaluable : it gives a 
splendid polish . Others prefer for the 
production of rouge the peroxide of 
iron precipitated by ammonia from a 
dilute solution of iron sulphate, which 
is washed, oompreeeed until dry, then 
exposed to a low red heat and ground 
to powder. 


Jeweller t Rouge.— X rouge suitable 
for fine work may be made by decom- 
posing a solution of iron sulphate with 
oxalic add also in solution ; a precipi- 
tate of iron oxalate falls, which must 
be well washed and dried ; when gently 
heated, the salt takes fire, leaving an 
impalpable powder of iron oxide. 
Furniture Creams, Pastes, 
and Oil *,— fomitm Crtam.-{ o) 
Yellow wax, 4 ot. ; yellow soap, 2 o*. ; 
water, 50 ok. ; boil with constant 
stirring, and add boiled dl and oil of 
turpentine, each 6 os. 


(i) Soft water, 1 gal ; soap, 4 ox, ; 
white wax, in shavings, 1 lb. Boil 
together, and add 2 oz. pear lash. To 
be diluted with water, laid on with a 
paint brush, and polished off with a 
natd brush or doth. 

(e) Wax, S ot ; pearluh, 2 os. ; 
Water, 6 op. Heat together, and add 
4 oi, boiled oil and 5 os, spirits of 

BwmMI, ««., «hit« 


wine vinegar, 3 02 . ; methylated spirit, 

3 oz. ; butter of antimony, 4 oz. ; mix 
the linseed-oil with the vinegar by de- 
grees, and shake well so as to prevent 
separation ; add the spirit and anti- 
mony, and mix thoroughly. 

Poliih for Reviving Old Furniture. 
Take alcohol 3 oz. ; spirits of salts 
(muriatic acid) 1 oz. ; linseed-oil 1 lb. ; 
best vinegar 1 pint ; and butter of 
antimony 3 oz. : mix, putting in the 
vinegar last. 

This is an excellent reviver, nuking 
furniture look nearly equal to new, 
and really giving a polish to new work. 
Shake it as used. If butter of anti- 
mony is not obtainable, the following 
will be the next best thing : — 

Poliih for Removing Stains, Spott , 
a nd Mildew from Furniture.— Take 
of 98 per cent, alcohol 1 pint ; pulver- 
ised rosin and gum shellac, of each 

4 oz. Let these be cut in the alcohol ; 
then add linseed-oil 1 pint : shake well, 
and apply with a Bponge, brush, cotton, 
or flannel rubbing it well after the 
application, which gives a nice polish. 

These are useful polishes for new 
furniture when sold and about to be 
taken out of the shop ; removing tho 
dust and giving the new appearance 
again. 

Furniture Pastes.— (d) To keep 
wood light, scrape 4 lb. beeswax into 
4 pint turpentine. By adding linaeed- 
oil the wood is darkened. 

(6) Dissolve 6 oz. pearlash in 1 qt. 
hot water, add J lb. white wai, and 
simmer for 4 hour in a pipkin ; take 
from off the fire ; when cool the wax 
will float ; it should be taken off, and, 
with a little hot water, worked into t 
paste. 

(c) Beeswax, spirits of turpentine, 
and linseed -oil, equal parte ; melt and 
oool 

(d) Beeswax, 4 os. ; turpentine, 
10 os. ; alkanet root to colour, melt, 
and strain. 

(«) Digest 2 dr. alkanet root in 
20 os, turpentine till the colour is im- 
parted ; add yellow wax in shavings, 
4 os. ; (dace on a water-bath, and stir 
till the mixture a oomplete. 
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(/) Beeswax, 1 lb. ; linseed-oil, 

5 o*. ; alkanet root, ^ ox. : melt, add 
5 oa. turpentine, strain, and cool. 

( g ) Beeewax, 4 oz. ; roein, 1 08 . ; 
cal of turpentine, 2 oz. ; Venetian red 
to colour. 

(A) 1 lb. white wai ; 1 oz. black 
rosin ; 1 oz. alkanet root ; and 10 oz. 
linseed -oil. 

Fwmiiurt Oik.— {a) Boiled linseed- 
oQ, 1 pint ; yellow wax, 4 oz. ; melt, 
and oolour with alkanet root. 

(b) Acetic add, 2 dr. ; oil of lavender, 
jf dr. ; rectified spirit, 1 dr. ; linsjed- 
oil, 4 oz. 

(c) Linseed -oil, 1 pint ; alkanet root, 
2 or. ; heat, strain, and add lac varnish, 

1 or. 

(d) Linneed-oil, 1 pint; rectifiedspirit, 

2 oz. ; butter of antimony, 4 oz. 

(<) For darkening furniture, 1 pint 
linseed -oil ; 1 o*. roee-piuk ; and 1 oz. 
alkanet root, beaten up in a metal 
mortar ; let the mixture stand fur a 
day or two; then pour off the oil, 
which will be found of a rich colour. 

(/) Mil 2 oz. alkanet root with 4 oz. 
shellac wniah, 2 oz. turpentine, the 
same quantity of scraped beeswax, 
and 1 pint linseed-oil ; this should 
stand a week. 

( g ) 1 part, by weight, linseed-oil ; 
7j \ parti ether; 10 parts rectified oil of 
turpentine; 10 parte benzine. Mix, 
apply with flannel. This can be col- 
oured, if dashed, with turmeric, al- 
kanct, annatto, etc. 

(A) An oil mixture the writs' has 
used for yean with every satisfaction 
consists of 1 pint turpentine ; } pint 
vinegar ; and 4 pint raw linseed -oil. 
Mixed and kept in • bottle. Shake 
before using. This goes to the colour 
and cooiiiteDce of thin yellowish 
cram. 

Knife Polish. — Flour emery 
1 part, powdered bathbrick 5 parti, 
powdered crocus (the middle purple 
oxide of ins) 1 part. 

WiiuiaW (Ham Eolith,— (n) 
An egg-<up of paraffin oil in the pul 
of water wed for washing windows, 
give* * brilliant finish. 7 (A) Calcined 
magneria, 10 parti ; <ram of tartar, 


12 parts; fine whiting, 56 parte; starch 
powder, 14 parts ; precipitated silica, 
16 parts. Grind finely, and mix well. 
When required for use take a portion 
and make it a thin cream with benzo- 
line (which is best) or water. Apply 
with one rag and wipe off with another. 

Stove Polish.— Mix together, in 
powdered form, 4 parts of green sul- 
phate of iron, 2 parts bone black, and 
2 parts of plumbago (black lead). For 
use add water to make a thin paste. 

-Stow Patie. — Mix finely-ground 
plumbago (black lead) with sufficient 
silicate of soda to make a smooth paste. 
Add \ lb. glycerine to each 4 lb. of 
paste . To obtain a more intense black 
a Little aniline black can be added. 
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Polishing -Wheels. 

Emery Wheels. —(a) Can be 
made with shellac powdered fine, and 
a small portion of rosin, a piece about 
the size of a walnut to 1 oj. Bhellac, 
and a piece of old vulcanised rubber 
about the same size, which gives it 
toughness. Shellac about 1 oz. to 
1 lb. of emery, well melt, and stir 
about in a small iron pan ; well mix 
the powders before applying heat. Be 
careful not to burn it, or get grease 
in it ; have a ring of iron and a piece 
of plate iron prepared with black-lead 
and beer pretty thick ; place the ring 
upon the plate and make a mould, 
turn the stuff into it }< and well ram 
down evenly ; put on one side to cool ; J 
when cold, turn out and chuck in 
lathe, and with a piece of red-hot iron 
bore a hole for spindle ; after Bpindled 
put between centres, and trice-up 
with hot iron. Very good grindstones 
may be made with silver-sand mixed 
with powdered glass, and it is neces- 
sary to have some body besides shellac 
for ooarse emery to form a body to 
bed the grains in. Emery dust from 
grinding glass, and Turkey -stone slips, 
and slate, may be used as a substitute 
for the flour emery. 

(5) The best emery wheels are 
formed of the clean emery compounded 
with just a sufficient amount of boiled 
linseed-oil, the mixture being agitated 
for a sufficient period under exposure 
to a considerable temperature and a 
free access of atmospheric air, or some 
still more powerful oxidising agent ; 
it assumes the necessary degree of 
tenacity, and whilst warm, being ex- 
posed to hydraulic pressure in a suit- 
able mould, and subsequent drying in 
a stove, the emery whek is complete. 

(c) An emery wheel probably does 
more work and has less care taken of 
it than any tool of its size in the shop. 
Made of fine particles of emery, corun- 
dum, or carborundum, which are held 
together hy a bond of some kind and 
bued at a high temperature, it be- 
comes a revolving tool of many cutting 


edges. In Borne makes the bond is 
also of a material having abrasive pro- 
perties, which is’ a valuable feature. 
Emery wheels are usually considered 
very brittle articles, but that is not 
necessarily the case. 

A few years ago we heard of many 
more wheels bursting than we do now. 
The strain on a wheel at high speed 
is considerable, and it is not advisable 
to run a wheel faster than build«ft 
recommend. It is to their interest to 
advocate the fastest speed which is 
safe, as the wheels do better work. A 
surface speed of 5000 ft, a minute 
gives a strain of 75 lb. per square inch 
to the wheel, and as this increases aa 
the square of the speed, the strain 
comes up very rapidly. At 10,000 
revolutions this would be i times 75, 
or 300 lb. per square inch, which is 
more than most wheels will stand. 
Keep them at about 5000 ft. , or nearly 
a mile a minute, and you get good 
results. 

The method of mounting has much 
to do with the breaking of emery 
wheels, and a few suggestions are in 
order. 

Never crowd an emery wheel on 
the arbor. It should always be an 
easy fit, so that if the arbor expands 
from heating of bearings it will not 
burst the wheel. 

Always use a good-sized flange— at 
least one-third the diameter of wheel, 
and half is better. The side next to 
wheel should be concave — never 
straight or convex. A concave flange 
gripe the wheel firmly nearer the out- 
ride, and drives better, as well as 
tending to prevent breakage. Some 
mount wheels with only a small nut, 
and possibly a washer under it. This 
practice is liable to break wheels. 

Grinding machines should be heavy, 
and bolted to the foundation. Cast 
iron is cheap, and it pays to use it 
here, as a heavy machine does better 
grinding. 

Keep your rests in good order if you 
use them. They should be kept close 
to wheel, as probably more wheels are 
broken by work getting caught between 
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wheel and rest than in any other way, 
Caliper rests are perliaps the best, as 
they can be kept close to the sides of 
the wheel. 

Don’t let the bearings get too hot- 
oil them often enough to prevent this ; 
for, as before mentioned, this some- 
times bursts wheels. 

When you order wheels, tell the 
maker just what work you want them 
for. If there is any reason why you 
cannot run them at the recommended 
speed, better mention that too. If 
you have a piece of a wheel which has 
given good results, it isn’t a bad plan 
to knd it to the maker ; then he can 
send you another wheel just like it. 

The speed of wheels is important, 
and affects their work very materially, 
About 5000 ft. a minute is recom- 
mended, as before stated, and this 
should be maintained as the wheel 
wears down. This requires a variable- 
speed countershaft, or, if a number of 
grinders are used, they can be run at 
different speeds, and the faster ones 
use wheels worn down by the first 
machines. The table shows the re- 
volutions required to give the different 
surface speeds noted. If a wheel does 
not work just as you wish, try chang- 
ing its speed ; if this doesn’t help it, 
notify the makers. Should it glaze 
or fill, it may indicate either that it is 
too hard or that it is running too fast. 

Keep wheels true, both for better 
work and longer life of wheels, A 
little truing each day or ao will save 
taking off a much larger amount a 
little later. 

The table below designates number 
of revolutions per minute for specified 
diameters of wheels, to cause them 
to run at the respective periphery 
rates of 4000, 6000, and 6000 ft, per 
minute. 

The medium of 5000 ft, is usually 
implored in ordinary work ; but in 
special case* it is sometimes desirable 
to ran them at a lower, or higher rate, 
according to requirements. 

The stress on the wheel at 4000 ft. 
periphery speed per minute is 4$ lb, 
per square inch ; at 5000 ft., 75 lb, ; 


at 6000 ft., 108 lb. ('Railway and 
Looomotive Engineering.’) 
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(/Wheel 


Revolutions per Minute for 
Surface Speed. 


In 


Inches. 

Of 4000 ft. 

Of 500ft ft. 

Of SOM ft 

1 

15,279 

19,099 

22,918 

2 

7,639 

9,549 

11,459 

3 

5,093 

6,366 

7,639 

4 

3,820 

4,775 

5,730 

5 

3,056 

3,820 

4,584 

6 

2,546 

3,183 

3,820 

7 

2,183 

2,728 

3,274 

8 

1,910 

2,387 

2,865 

10 

1,528 

1,910 

2,292 

12 

1,273 

1,592 

1,910 

14 

1,091 

1,364 

1,637 

16 

955 

1,194 

1,432 

18 

849 

1,061 

1,274 

20 

764 

955 

1,146 

22 

694 

868 

1,042 

24 

637 

796 

955 

26 

586 

733 

879 

28 

546 

683 

819 

30 

509 

637 

764 

32 

477 

596 

716 

34 

449 

661 

874 

36 

424 

531 

637 

38 

402 

603 

603 

40 

382 

478 

673 

42 

364 

456 

516 

44 

347 

434 

521 

46 

332 

415 

408 

48 

318 

397 

477 

50 

306 

883 

459 

62 

294 

369 

441 

54 

283 

854 

425 

56 

273 

841 

410 

58 

264 

830 

396 

60 

255 

819 

883 


(d) A mfil emery vked fir mall 
purposes. "‘The illustration hen ghren 
shows a ample plan of fitting up an 
emery wheel to be driven by foot* 
power. An old bfoytle has Its ff*n» 
out) as Pig. 163, and attached to » 
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wood framing, The base plank is 4£ 
ft. long, 1 ft. 4 in. wide, and 2 in. 
thick. The posts are 3 in. square, of 
hard wood. The ordinary concave rim 
of the wheel carries the band quite 
well and, fitted m shown, it is posable 



to get 1600 to 2000 revolutions per 
minute with ordinary pedalling. It 
will be noticed that it is the rear wheel 
of the bicycle that is used. The emery 
wheel is fitted by a mandril, so that 
wheels from 4 in. to 8 in. can be car- 
ried. 

Buffing Wheel*.— To obtain a 
smooth glossy finish to metals, the 
buff or polishing wheel is used, this 
imparting a brilliance much like that 
produced by the burnisher, but in 
much less time, and with far less 
labour. These wheels will take off a 
fair quantity of material when neces- 
sary, but are not equal to the emery 
wheel in this respect When necessary 
the bulk of the material should be re* 
moved with these, and the polishing 
only done with the buff wheel. Polish* 
ing wheels were used for both purposes 
ytars ago before the solid wheels finally 
displaced them. 


speed, equal to, or higher than, that of 
the solid wheels, great caution has to 
be observed in so constructing them 
that they shall not fly apart during the 
running. The centrifugal force is so 
high in wheels run at high speed, that 
it is not rare for solid stone wheels 
to “buret" aa it is called, and 
emery aud other wheels are liable 
to this. 

The best plan of construction is 
to build up the wheel in sections, 
each section “ breaking-joint,” 
and the wood considered best is 
yellow pine. Each layer of sec- 
tions should be moderately thin, 
about $ in, stuff, and the sections 
should be reasonably small. For 
small wheels, six sections are 
usual, while larger wheels— over 
-•% a foot in diameter — may have 
— * eight. By this plan the effects of 
heat, moisture, or dryness of the 
atmosphere, will not be injurious, 
neither causing the wheel to warp, 
distort, nor otherwise alter its form. 
It will also be found that this mode 
of construction tends to increase the 
strength of the wheel above that of a 
wheel made in a solid piece. 

In armaging the cut pieces for the 
sections, it is best to We the end 
grain towards the run of the wheel, as 
Fig. 164, this plan ensuring a more 



The emery wheel it made up solidly 
of emery with a binding material, m 
little aspoKOde of the Utter being 
ml The polishing wheel is made 
up of wood, covered with leather, and 
having emery on the eurfaoe only. Am 
%kve to be run at a very high 


Fio. 114. 

lasting wheel, one \m likely to have 
neoei fly off it, With the grain aa 
Fig, 165 it may be more convenient 
for gluing the leather upon the periph- 
ery, because glue holds much better 
2*2 


m 


Poushtng-Whbkls : Buffing Wheels, 


to the plank way of the grain than it 
doee to end grain, u in Fig. 164. 
But the reason why that arrangement 
ta more suitable than Fig. 165 is be- 
cause there is little risk of pieces of the 
sections becoming detached and flying 
oft It is easy to see in Fig. 165 



Fro. 166 


that there is a risk of pieces parting 
from the sections near the outer edgw, 
and flying off by centrifugal force. 
With regard to the lack of bolding 
power of the glue on the end grain in 
Fig. 164, the difficulty is got oyer by 
thoroughly filling up the end grain 
with plenty of glue before wrapping 
the leather round, and by taring 
especial care in the insertion of the 
pegs, in regard to number and position 
and their holding power. 

When making up the wheel, first 
prepare the wooden outside, or face- 
plate, and then arrange to glue the 
first set of segment*, or sections, on 
to this. It is best to let stripe of 
paper come just where the joints in 
the sections come, as Fig. 166, so that 
there is a strip of paper between the 
set of sections, and the face-plate. 
The illustration shows the face-plate 
with four sections glued on. In mak- 
ing the glue do not let it be too 
watery j it should be as thick as can 
be conveniently used. Much depends 
upon its holding power, and thin, 
watery glue, which would be suitable 
for pattern work, would dry and crack, 
and fall to hold in an emery wheel 
The gbe should be newly made for 
this uftrtittt. 


When the glue of the first set of 
sections has become dry, a second 
layer or course is put on. It is im- 
portant that the joints of this layer do 
not come directly over the joints of 
the first course, the joints must he 
“ broken " as it is termed. The next 



Fig. t6i 


important step is the pegging. This 
is done with this second Mid the suc- 
ceeding layers of sections. After the 
sections are glued on, a number of 
holes about 1 \ in. apart are bored with 
a J-in. bradawl, and pegs of pine are 
driven into these. The pegs can be 
cut to about ^ in. square, and the 
ends dipped in hot glue just before 
being driven in. Having finished the 
second layer of sections, and allowed the 
glue to dry, the third and succeeding 
sections are put on in the same way. 

The next step is to bore the wheel 
to take the spindle, and when this is 
fitted it can be turned on its own 
spindle. When the wheel is turned 
true the leather is glued mi. This is 
first soaked in water to raider it pli- 
able, and the meeting ends are fitted 
with a long scarfed joint of from 8 in. 



Fro. lit. 


to 4 in. in length. If the wheel re- 
volves in the direction indicated by the 
arrow in Fig. 167. the arrangement of 
the scarf if that shown, The hair side 
of tbs Igatb* is laid next the wood, 




Pourhutg-Whbels ; &laae Wheels for Finishing Steel 421 


the grain of the wood is well saturated 
and filled up with glue, and the leather 
strained round taut and pegged well. 
The work must be done in detail— that 
is, only as much of the leather must 
be glued at a time as can be pegged at 
once. It will be found that 4 in. to 
6 in. is enough to deal with at once. 

To give the leather a coat of emery, 
first glue the leather, and then roll it 
in emery. If the weather is cold the 
emery might be warmed, otherwise the 
glue will harden before the emery has 
well worked into it. When the glue 
and emery surface has become hard, 
the wheel may be put to use. 

When the time arrives for the wheel 
leather to be re-coated with emery, by 
its having become worn smooth and 
irregular, the old emery must be re- 
moved before the new coat is put on. 
Warm water will soften the old coat so 
that it can be scraped off. The warm 
water should not be poured on, but 
bo applied by laying fairly wet cloths 
or ootton waste around the wheel. 
The new emery surface is then ap- 
plied as explained with a new wheel. 

Glaze Wheels for Finishing 
Steel.— For hollow finishing the fol- 
lowing wheels are prepared. A ma- 
hogany wheel for rough glaring. A 
mahogany wheel for smooth glaring. 
A lead wheel, or lap. For flat finish- 
ing : A buff wheel for rough. A buff 
wheel for smooth. A buff wheel for 
finishing. Lastly, a polisher. To 
make the glaze wheels : Get the spin- 
dles, and point them on each end ; 
then get a block of beech and wedge 
it on the steel at one end with iron 
wedges, and turn it for the pulley for 
the band to run on. Take two pieces 
of flat mahogany, and glue and screw 
them together, so that the grain of one 
piece creeses the other, to prevent 
warping. Let it get thoroughly dry, 
and wedge it on the spindle, ana turn 
it true. The lead wheel is made (he 
same way, but made wider, and a 
groove is turned in the edge. Then 
the whkl is put into sand, and a ring 
of lead Is run round the «%e ; it is 
then turned true. To make the buff 


wheels, proceed as with the glaze ; but 
to save the expanse, pine or deal wood 
will do as well as mahogany, only leave 
it about double the width of the glaze, 
which is about j in. wide, by 12-14 in, 
across. The buff wheels are covered 
with glue, and then the leather is 
tacked on with tacks driven in about 
half-way, so that they may be easily 
drawn out egain. The leather is then 
turned true. The polisher is made 
the same way, but the size of the 
polisher must be a little less than any 
of the other wheels, say, about 1 in. 
The buff wheels are dressed by laying 
on a fine thin coat of clear glue, and 
rolling them round - No. 1, in super- 
fine corn emery; No. 2, in smooth 
emery ; No. 3, by making a cake of 
equal parts of mutton suet, beeswax, 
and washed emery ; then it is held on 
the wheel while it is going round. 
The glaze wheels are dressed while 
using, by mixing a little of the emery 
with oil, and putting it on the wheel 
with a stick or the finger. The leather 
of the polisher is not covered with 
glue, but dressed with a mixture of 
crocus and water, not oil. Care must 
be taken to keep each wheel and sub- 
stance to themselves, and the work 
must be carefully wiped after each 
operation ; cleanliness must be studied 
above all things in using the polisher, 
as the slightest grease getting on it 
stops the polishing. 
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PoTTEftY, 

(See alto Enakbluno, Glass, Tiles 
and Bricks, etc.) 


The characteristic qualities common 
to all varieties of clay, and which 
determine even the making of the 
simplest pot, are two only. First 
the property of being kneadable when 
moist into almost any required shape 
(what we tern plasticity), and, 
secondly, the property of becoming 
dense, hard, and durable when fired. 
These two qualities are possessed by 
different clays in very varying degree, 
and from these variations have sprung 
the broad distinctions between the 
different fains of pottery, so that 
when we speak of earthenware, stone- 
ware, or porcelain, we are merely 
distinguishing between different viirie- 
ties of pottery which have resulted 
from an extension by artificial means 
of variations already presented by 
certain natural clays. Thus, certain 
natural clays when fired produce a 
pottery which is porous and of no 
great hardness, white other clays fired 
at the mine temperature would pro- 
duce a form of potteiy harder than 
the foregoing, and practically imper- 
vious to water. This is the bread 
general distinction between earthen- 
ware and stoneware, and the practical 


rag the difference between these natu- 
ral products until he reaches forms 
as completely removed from each 
other as a porcelain cup and a salt* 
glased dram-ptpe. 

Bodies. — English porcelain Mid 
earthenware are made from the 
following bodies, which are prepared 
by soaking the days in a large vessel 
of water, and, when of the consistence 
of slip, passing them through the 
finest ilk lawn into another vessel in 
which proper puges are, fixed, so that 
the other materials may be afterwards 
added in s ihp state. CkysKp should 

Ccrash Stotts, 16) Vx } and flint, 16§ 


lb. a gallon. The passing through the 
lawn is repeated as often as is needful, 
so that the mixture may be deprived 
of impurities. Care must be taken 
that the bones used for china bodies 
are uot decayed, and for the other 
materials used in making porcelain, 
great care is necessary to see that they 
are of the purest kinds. These bodies 
fire at a higher temperature than 
that usually observed, and are placed 
and fixed in the furnace with ground 
flint. For the coloured bodies the 
marls used should be selected of the 
finest quality, argillaceous marl being 
the best ; and very fine lawn will be 
required if it is intended that the 
body should be clean and free from 
metallic Bpots. Clays in which the 
silicious ingredients are in proportion 
of three to one are the best for the 
use of porcelain ; those in which argil 
is in excess aae the best for coarser 
earthenware, because less acted upon 
by alkalies. The colours in days pro- 
j duced by vegetables or bituminous 
particles are destroyed by heat in an 
| open fire, and are by no means pre- 
| judicial ; but those which arise from 
metallic particles are obstinate, and 
should be avoided as much as possible. 
Clays which contain argil and ailex 
only are very refractory, hit calcareous 
earths in the proportion of 10 to 12 
per cent, will render any clay fusible. 
The clays for porcelain should be those 
which contain the most sand, and are 
of the greatest fineness ; also such as 
do not retain water with too much 
tenacity, which is the case wheat argil 
is not combined with fixed air, there- 
fore all clays ought to be exposed to 
the action of the atmosphere for a 
long time previous to »ring , Chi* 
careous earth in its oommon form is 
limestone or spar, magnesia, etc., which 
in their pure state an not so eerily 
dissolved as when oombined with fixed 

forms^barisof oommon alam^ti 
celled argil, and is sever found pars ; 
the finest part is extracted from slum, 
sod is sot fusible fo tbs strongest heat 
required for china or aartheumre. 
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Argil in it* usual state of dryness is i 
capable of absorbing 2} timee its ] 
weight of water, Suit ious earths found 
in a stony state abound in flint ; the 
purest are found in crystals and 
quartz of a pure white ; fixed alkalies, 
vegetables, or minerals arq their true 
solvent*. It should be understood 
that flint and bones, in all instances, 
are to undergo the process of calcina- 
tion previous to using. 

Articles formed of one of the bodies 
are first moderately burned in earthen 
pots, to receive a certain degree of 
compactness, and to be ready for 
glazing. The glaze consists of an 
easily melted mixture of some species 
of earths, which, when fused together, j 
produce a crystalline or vitreous mass ; | 
this, after cooling, is very finely ground | 
and suspended in a sufficient quantity 
of water. Into this fluid the rough | 
ware is dipped, by which the glazng 
matter is deposited uniformly ou 
every part of its surface. After 
drying, each article is thoroughly 
laiied or fired in the violeut heat of 
the poroelaiu furnace, It is usual to 
decorate porcelain by paintings, for 
which purpose enamels or pastes, 
coloured by metallic oxides, are used, 
so easy of fusion a* to run in a heat 
les* intense than tliat in which the 
glazing of the ware melt*. 

Black Egyptian— 235 parte blue 
clay, 226 calcined ochre, 15 manganese, 
15 Cornish clay ; the materials must 
be accurately examined on account of 
the manganese, which ought to be free 
from lime or other calcareous earth ; 
the pieces of ware when manufactured 
are very apt to crack, because of the 
sudden transition from heat to cold, 
provided above a certain proportion of 
lime is contained in the maoganeee. 
This kind of earthenware require* 
only onoe burning, after which it is 
scoured with fine sand, and then a small 
quantity of oil is rubbed over it, 
&otm.~50 part* red day, 7} com* 
mon day, 1 manganese, 1 flint, 

parts yellow day, 
10 Cornish day, 4 flint, 
ComumBrnimor Cbflaot.— 20 carta 


red or brown clay, 8 Cornish clay, 4 
blue clay, 2 flint. 

Cream Colour,— (a) Superior,— ]$ 
part blue clay, 1 J brown clay, 1 black 
clay, 1 Cornish clay, 1 flint, £ Cornish 
stone. 

(b) Common.— ty part blue clay, 
1J brown clay, 1$ black clay, 1 flint. 

Drab ,— 24 parte argillaceous marl, 
48 Cornish stone, 24 blue clay, 10 
bones, 1 calcined nickel. 

Fawn, or Drab.— 40 parte marl, 4 
Cornish clay, 1 flint. 

Pawn, Porovs .— 40 parts argillaceous 
clav, 4 blue clay, 2 flint. This body 
makes porous wine and butter coolers, 
and water bottles, on the principle oi 
absorption and evaporation. The ar- 
ticles are generally ornamented with 
various coloured clayB ; they should 
be kept in the wet clay state, at the 
time of being painted, otherwise the 
different colours laid upon them will 
not sufficiently adhere, but are liable 
to chip and peel off when burned. A 
moderate degree of heat must be 
applied, as too great a temperature 
will cause the body to be too dense, 
and prevent absorption ; it will there- 
fore be necessary to fire such articles 
in the easy parte of an earthenware 
biscuit oven. 

Ironstone.— (a) 300 parte Cornish 
stone, 260 Cornish clay, 200 blue or 
brown clay, 100 flint, 1 blue calx. 

(6) 176 parte Cornish stone, 160 
Cornish clay, 90 blue or brown clay, 
35 flint, 5 body frit, } blue calx. 
These bodies are very ductile, and fire 
at the temperature of the common 
biscuit oven ; each piece of ware Bhould 
be perfectly dry when placed in the 
seggare, because they are made a great 
deal thicker than any other kind. 
Setters also should be used at the 
bottom of each piece, and ground flint 
applied, but not sand, for the placing 
or seating ; the body, when burned, is 
quite vitrified, and the pieces of ware 
ire strong and heavy, ringing remark* 

harper.— 10 parts chalk, 10 blue 
(flay, 5 bone*, 2 flint, blue calx. 
All the materials should he tram 1 
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together, as much depends on the 
different articles being well united, 
which adds greatly to the fineness in 
colour and lustre. It fires at the tern • 
perature of earthenware ovens. 

Lilac Porcelain.— 200 parts bones, 
115 Cornish clay, 25 blue day, 20 flint, 
15 chalk, 10 Gjrnish stone, 1{ blue 
cals. 

Porcelain.— (a) 360 parts bones, 
230 Cornish clay, 50 Cornish stone, 
20 flint, 20 blue or brown clay, 10 
body frit, | blue cals. 

(5) 400 parts bones, 360 Cornish 
clay, 250 Cornish stone, 20 flint, } 
blue calx. 

Printed Sarthenmre — (a) Superior. 
3 parts blue clay, 1 black or brown 
clay, 2 Cornish clay, 1 J flint, \ Cornish 
stone. 

(i) Common.— 2 parts blue clay, 2 
brown or black clay, 1 Cornish clay, 
1} flint. 

Ring.- 150 parts blue clay, 100 
Cornish stone, 100 bones, 52 plaster. 
Used for making rings and setters, for 
placing porcelain and ironstone ; the 
porcelain clay which gets dirty or 
injured by working may be used for 
the same purpose, in the proportion 
of two of the former to one of the 
ratter. 

jSaueer Mould.— \Q parts flint, 4 
blue clay, 2 Cornish clay, 1 black clay. 
Prepared for the sole purpose of 
making moulds, prindjmily those of 
«acers ; moulds made m this way are 
preferable, and conaiderebly more 
duntde than those which are made of 
plaster ; the contraction of this clay 
m horning is inconsiderable. 

Stone.— 480 parts Cornish (tone, 
250 blue and brown day, 240 Cornish 
day, 10 glass, 1 blue calx. This body 
will be sufficiently vitrified at the tern- 
perature of the earthenware biscuit 
oven, and is adapted for the purpose 
of manufacturing jugs, mugs, ana so 
on ; it u requisite to place rings on 
each piece of ware, in order to keep 
them from being crooked when burnt 
in the oven ; in all other respects to 
be treated as earthenware homes. 
Ami $oriar^m parts Cornish 


stone, 250 blue and brown day, 240 
Cornish day, 10 glass, principally uaed 
for making stone mortars, and when 
burnt is of a yellowish white, abso- 
lutely vitrified, exceedingly strong, 
very durable, and produces a clear 
bell sound: 

White— 50 parts chalk, 50 blue 
clay, 25 bones, 10 flint. This body is 
of the same consistence, and requires 
the same temperature as the jasper 
body. It is perfectly adapted also 
for the purpose of figures in bas-relief, 
and other ornamental work. 

Coloured Claya.—Theso clays 
are for the purpose of painting porous 
coolcre and bottles in the Mosaic style, 
and are equally applicable to the orna- 
menting of china and earthenware ; the 
mixtures must be well ground, for 
their fineness has a great tendency to 
equalise the contraction and expansion 
or bodies in firing. 

Black .— 4 parts black Egyptian day, 
1 white day, 1 blue day. 

Blue.— 30 parts blue day, 1 blue 
calx. 


Green— 12 parts white clay, 1 
nickel, \ blue clay. 

Orange. — 4 parts yellow day, 2 
Cornish clay, 1 flint, $ Cornish stone. 

ft hite — 4 parts blue clay, 2 Cornish 
clay, 2 flint, 1 Cornish stone. 

ColourB under Glaze, with the 
exception of the green, should be mixed 


together and calcined in a reverbers- 

a furnace or glaring oven, in seggar 
V, or dishes lined with flint; 
then spread on the mixture about an 
inch m thickness, observing that the 
biller or dish have a sufficient access 


of air allowed, to prevent the metals 
from reviving again in their metallic 
state; the green ingredients only 
reouire grinding. 

NapU i YtUov.—l 2 parte white-lead, 
2 diaphoretic antimony, 1 crude sal 
ammoniac, } alum, flux intimately, 
calcine in a crucible, over a slow fire, 
'for the space of three hours, stirring 
it nearly the whole of the time, when 
the mam will be found of a beautiful 


yellow or gold oolour. 

Lining Brown.—! parte jM of 
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antimony, 8 raw litharge, 2\ manga* 
nefle, 1 nitre, 1 bine calx. 

Painting Brown.-— 5 parts glass of 
antimony, 5 raw litharge, 2 manganese, 
J blue calx. 

Orange,— 6 parts raw litharge, 4 
crude antimony, 2 crocus-oiartis, 1 tin 
oxide. 

Yellow.— i parts raw litharge, 8 
crude antimony, 1$ tin oiide. 

Printed Brown .— parts raw li- 
tharge, 5 crude antimony, 2} manga- 
nese, 1 blue calx. 

Printed Black.— & parts mi-lead, 
1} antimony, f manganese. After 
these ingredients have been calcined, 
add the following, and calcine again : 
2 parts blue calx, J tin oxide. This 
black under glaze, in the last stage 
of preparation, must be calcined in 
the highest heat of a biscuit oven, 
and crystal glaze is the most suitable 
to it. The ware must be fired in an 
easy part of the glazing oven ; the 
brown calcined in the usual way, and 
dipped in the common printed glaze. 

Printed Mulberry. - 4 parts man- 
ganese, 2 blue calx, 1 nitre, } borax, 
calcine this colour in the usual way, 
either in a dish or seggnr hiller, and 
after the mixture is spioad on the 
dish or hiller, a small quantity of 
pounded nitre should be scattered 
thinly over, and when calcined, add 2 
parts Hint glass, 1 flint ; then grind 
all the ingredients up together for 
use. 

Green for Edging.— 8 parts copper 
oxide, 3 flint glass, 2 flint, 2 tin 
oxide, 1 enamel blue. Grind these 
ingredients together, after which add 
6 qt. earthenware printed glare, and 
i qt, cream-colour glare, mix well 
together and sift them through a fine 
lawn. Lay this green on the ware 
%ftar it is dipped, and fire it in the 
coolest part of the glaring oven. 

Blue Printed mx.—{a) 2 parts 
flint, 1 frit for glares, | flint glare. 
(&) 5 parti flint, U borax, i nitre. 
(0 3 parts flint glass, 21 flint, 1 
nitre, 1 borax. 

and Edging Blue.— 2 parts 
blue calx, 3 frit for glazes, 1} flint 


glare, 1 flint, } white-lead. The frit 
should be prepared without the tin 
oxide, when mixed with the blue calx, 
for that metal and arsenic are both 
prejudicial to its colour. 

Strong Printing Blue.— 2 parte Hue 
calx, 3 blue printed flux. 

Weak Printing Blue— l part tide 
calx, 4 blue printed flux ( b ). 

Enamels and Fluxes. — The 
enamels, after being finely ground, 
should be thoroughly dried ; then 
mixed up with turpentine, and used 
like other colours with a pencil ; after 
which fused again, and vitrified by 
fire. Spirits of tar may be substituted 
instead of turpentine in all enamels, 
with the exception of blue and colours 
prepared from chrome. With regard 
to the burning, the lustres will bear 
the highest temperature of an enamel- 
ling heat : the rose colour, cornelian 
red, and pomona green require a less 
degree of heat, and are generally 
placed in the middle of the kiln or 
muffle, as well as burnish gold ; other 
colours are not so susceptible of being 
destroyed by heat, and will fire in any 
part of the kiln or muffle. The even 
surface of the various coloured grounds 
on china is produced by first laying 
the space wanted with linseed-oil, pre- 
viously boiled with a little red-lead and 
a small portion of turpentine; the 
enamel colour is then ground fine, 
and dusted on the oiled part with cot- 
ton wool or laid on with a large camel- 
hair pencil. The component parts of 
the different colours are as accurately 
stated as possible, but the preparation 
principally depends on observation, 
therefore experiments will be neces- 
sary that a proper judgment may be 
formed. 

Bohan of Sulphur .— Take 2 parts 
flower of sulphur, and 4 of turpen- 
tine ; put them in a vessel over a 
alow fire until the sulphur is com- 
pletely dissolved ; after which add 8 
ports linseed-oil, and continue the 
same degree of heat for about one 
hour; previous to becoming cold, 
strain it through a pieoe of cloth. 
Black EmumU, -Copper Uacfc iia 
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very fine colour, the obtaining of > 
which depends upon a proper tempera- 
ture of heat being applied, for nothing 
is more fickle and uncertain ; if in the 
least degree overfired, the colour is 
destroyed, and becomes of a dirty i 
green. The other blacks are called 
umber blacks, and will stand any de- : 
gree of heat which is required in an 
enamelling kiln or muffle, The umber 
to be highly calcined in a biscuit oven, 
but particular caution should be ob- 
served that it is the red Turkey um- 
ber, and not the English, wliich is of 
an inferior quality. The two first 
enamel blacks to be calcined in the 
usual way ; the materials of the two j 
latter only want grinding. 

Enamd Painting Bbide . — 4 parts 
borax, 2 calcined umber, 2} red-lead, 

2 enamel blue, 1 flint, 1 blue calx. 

A superior black enamel is composed 
by uniting with 8 parts of this com- 
position, 1 enamel, 1 enamel purple, 

Enamd Printing Black. partcal- 
cined umber, ]\ calcined borax, } bias 
oalx. 

Copper Blade Enamd.— \ part cop» 
per calcined, 3 enamel flux (a). 

Bto* Eiumrns.— For these the im » 
terials must be calcined In an air fur- 
nace or glazing oven, and caution 
should be observed that they are not 
too finely ground at the mill, in order 
V> prevent them from c razing or chip- 
ping after being burnt on the piece* 
of ware, (a) 1 6 parts flint glass, 5 red- 
lead, 2 white enamel, 2 blue ca l l , 

1 common salt, 1 potash, (b) 16 parts 
flint glass, 5 red-lead, 2 nitre, 2 pot- 
ash, 2} blue calx. 

Blot Calx,— {a) 30 parts refined re- 
gulus of zaffie, 1 plaster, } borax, (J) 
30 parts refined regulu* of cobalt, 1 
plaster, } bona, Th*e materials to 
be made very fine, and well mixed; 
put the mixture in earthenware biscuit 
cups 1| fo. high, 3 in. diameter, and 
If in. thick, filled nearly to the top; 
aet them hi a furnace, the fire to be 
increased until the mature is in a 
stete of fusion; the same degree of 
heat must be codthmed for about six 
howi afterwards, nod tbs the in 


liastily slackened ; this operation will 
occupy 12-13 hours ; at the top of the 
cups will be found a blue calx sepa- 
rated from the nickel ; but aa a lar^e 
proportion of blue will still remain m 
the nickel when sunk to the bottom 
of the cups, it will be necessary, in 
order to procure the whole of the blue 
contained, to pursue precisely the 
same method over again. 

Cobalt Blue or Regain* of Cobalt.— 
60 parts cobalt ore, 50 potash, 25 sand, 
10 charcoal. Work the same way sa 
for regulua of zaffre. 

To Refine ltegulus of Cohalt.— 60 
parts regulus of cobalt, 6 potash. Re- 
fine as for regulus of zaffre ; the opera- 
tion of refining must be repeated until 
the scoria is of a bright colour and 
of a slight bluish hue ; then spread 
the purified metal, finely pulverised, 
i in. thick, on flat pieces of eartheu- 
ware covered with flint ; place in a 
reverberatory furnace, and apply a 
moderate degree of heat for a few 
hours. 

Smalt*.— $2 parts sand, 32 potash, 
10 borax, 1 blue calx. These smalts, 
the materials of which are calcined in 
the usual manner when fine!? pulver- 
ised will produce a fine rich-looking 
blue powder. 

Regulu* of Za/re.— 112 parts zaffre, 
67 potash, 1 8 1 charcoal. The charcoal 
being pulverised, and all the materials 
mixed up together, they are put into 
large-sized crucibles capable of holding 
3-4 ot., and filled quite full, then 
placed in a strong brick-built reverber- 
atory furnaoe, commencing with a slow 
fire, and continued for some time, but 
as soon as it u heated to a red-heat, it 
will require a considerably stronger 
fire before the ooberion between the 
different particles is sufficiently de* 
stayed. This operation will be com- 
plete in about ten hours, the weight of 
the regulus being 31-33 lb.; on exam- 
ining the eoork 3 then remains mixed 
with it small peso* of metal like small 
shot, or when pounded, if the eocria 
has a bluish cast, the fire has not been 
strong enough; there Is but little 
danger to b« apprebs&ded from the 
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most intense heat, provided the parti- 
cles in fusion do not perforate the cru- 
cibles. At the bottom of each cake of 
regulua there will be bismuth slightly 
adhering, which is easily separated 
without the application of any great 
degree of heat, by placing the cakes 
upon an iron plate or pan, which will 
soon bring the bismuth into a state of 
liquefaction, and it can then be sepa- 
rated from the regulus. | 

To Refine Regulus of Zaffre.— 60 
parts regulus of zaffre, 6 potash, 3 
sand, pulverise and well mix, then put 
in crucibles holding about 1 } lb. each, 
and fire in a reverberatory furnace, 
commencing with a alow fire, and 
gradually increase the heat for about 
eight hours ; by tliat time the regulus 
will have fallen to the bottom of the 
crucible, and the scoria found at the 
top will be of a blackish green, it will 
then be that another couree of refining 
should take -place, in order tliat the 
regulus may be obtained in a more 
perfect state of purity. 

Bhown Enamkls, J ) ark .—\ part 
copperas calcined brown, 2 enamel flux 
(d), J enamel flux (a). Brown enamel 
only require# grinding before it is fit 
for use ; the copperas for the purpose 
of making dark brown will require cal- 
cining in the most intense beat of a 
biscuit oven ; the colour of it varies 
according to the temperature it under- 
goes, first white, then orange, red, and 
lastly brown. 

AipAf.— 1 port calcined umber, 1 
^llow under 
red, l white 
(6), 3 enamel flux (c), 

Ekajcsl Flux. -(a) 8 parts red- 
lead, 6 flint glass, 3 borax, 3 flint 
{b) 7 parts red-lead, 4 borax, 24 flint, 
(c) 4 parts borax, 3 red-lead, 3 flint 
glass, 2 flint, (d) 8 parts red-lead, 
1 flint glass, 1 flint. 

Gold Flux.— 11 parts borai, 6} 
litharge, 1 silver oxide. In theeo 
enamel fluxes the materials are to be 
made very fine, particularly the flint, 
and mixed well together, so that the 
particles may more eaaQy ooncrete when 
rna stated fusion; t ban calcined in an 


air furnace or an earthenware glazing 
oven, when the whole mas#, by means 
of the proper temperature of fire, will 
be changed into a brittle resplendent 
and transparent glass. 

Gold Bronze— 2$ parts burnish gold, 

2 copper oxide, 1 quicksilver, \ gold 
flux. Having dissolved the copper in 
aqua fortis, it is again separated from 
its solvent, and falls to the bottom of 
the vessel by the addition of iron; the 
precipitate of copper may be increased 
or diminished at discretion, which 
makes the bron 2 e richer or poorer iu 
colour according to the proportion of 
burnish gold contained in the mixture. 
It is chiefly used for ornamenting the 
handles and heads of jars, vases, and 
so on, and occasionally intermixed 
1 with burnish gold. 

j Gdd Solution— Put 40 dwt. aqua 
regia in & small bottle, to which add 
5 dwt. grain gold ; the solution will 
immediately commence, and may 1* 
observed by the effervescence which 
arises at the time ; when the Bolutiou 
is complete, the whole of the gold will 
be dissolved, wliicli will be accom- 
pli hed iu about two hours if the acids 
bo genuine, but when they are not, it 
will be requisite to apply heat to faci- 
litate the solution. 

Jkmuth Gold from Brown Gold.— 
12 parts brown oxide of gold, 8 quick- 
silver, 2 silver oxide, 1 white-lead. 
Put the whole of these ingredients 
into an earthenware mortar, and tri- 
turate them until the whole is amalga- 
mated ; the mercury beiug the solvent 
fluid, very readily combines with the 
rest, to which it communicates more 
or lees of its fusibility, after wliich 
grind them very fine with spirits of 
turpentine. 

BurnuK Gold from Green Gold 
12 parts green gold, quicksilver, 1 } 

silver oxide, 1} gold flux. Place the 
gold in an earthenware vessel on an 
open fire, and when heated red hot, 
take four times its weight of mercury, 
and pour it in ; the mixture to be 
stirred with a little iron rod; the gold 
will be dissolved ; it a then thrown 
into a vessel full of water until it oo- 
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sgulateB and becomes manageable; 
much of the mercury ia then pressed 
through a piece of leather, and the 
rest is dissolved by a quantity of ni- 
trous acid; the add ia afterwards 
poured off, the gold remaining is re- 
peatedly washed with boiling water is 
often as needful ; it is then dried and 
mixed up with the other ingredients, 
and ground with sprits of turpentine 
for use. 

Gold Lustre ,— Take grain gold and 
dissolve itrin aqua regia, as for solution 
of gold ; add 5 gr. tin ; an effervescence 
takes place when the solution is com- 
pleted and in a proper condition to be 
mixed ; take balsam of sulphur 3 parts, 
spirits of turpentine 2 parts, mix them 
well together over a slow fire, then 
gradually drop the solution of gold into 
the menstruum, and keep stirring until 
the whole aolution be added ; provided 
the mixture should appear too thick, 
add more turpentine till of a proper 
consistence. 1 oz. gold dissolved in 
Mie manner described will make up- 
wards of 2 lb. prepared lustre, and 
most be used with turpentine, for all 
other spirits are injurious. 

Persian Odd LuMrt.—Ttkt any 
tity of the precipitate of gold, 
mixed with a small portion of fat 
oil on a flat piece of earthenware, then 
place it on a stone previously heated, 
and when the mixture begins to be in 
an eliquated state, stir it well with a 
palette knife, and keep adding more 
oil by a little at a time, until with the 
continuance of a gentle heat it assumes 
the colour of balsam of sulphur, then 
add, with a leas degree of beat, tur- 
pentine in small quantities. 1 oe. of 
the precipitate of gold will make about 
1 lb., more or leas, of lustre, having 
more solidity and opacity than gold 
lustre. The proportions of the fat 
oil <rf turpentine to the spirits of tur- 
pentine, are 1 part of tine former to 8 
of the latter, 

Gftsor &UXKU. ' Blue Orem .- 
42 pvta red-lead, 1$ flint, 12 borax, 
2} Wue vitriol calcined. To these 
materials, after bang calcined in an 
air furnace or glaring oven, must be 


added 12 parts white enamel, then 
grind them all together. 

Grass Green.— 3§ parte blue green 
frit, 1 enamel yellow. 

Yellow Green.— 2$ parts blue green, 
1 enamel yellow. 

Pomona Green.— 1 part oxide of 
green chrome, 2J enamel flux (a), 1} 
enamel flux (d), This green is pre- 
pared by simply grinding the ingredi- 
ents, and produces that dark colour 
equal to the French green, provided 
the oxide is genuine ; and by adding 
a proportion more of flux and white 
enamel, there still will be a rich tint, 
though weaker and lighter in colour. 

Orange Enamel.— 1 part orange 
under glaze, 2 enamel flui (a), 1 enamel 
flui (d). 

Platinum Lustre — Dissolve platina 
as for silver lustre. Let the solution 
fall into a large vessel of water at the 
temperature of blood-heat ; the Bal 
ammoniac must then be added, and 
the precipitate will immediately de- 
scend to the bottom of the vessel in 
an orange-colour powder ; decant off 
the water, and repeatedly apply to 
the precipitate boiling water until the 
water becomes quite insipid; after 
being gradually dried it is then used 
for the purpose of producing a silver 
lustre in the following manner : Jurat, 
procure brown earthenware of a full 
soft ^laze, and with a broad camel-hair 
penal lay on all over the piece of ware 
the platina in solution, and fire it at a 
strong enamelling heat, by which it 
will acquire a shining steel-colour 
lustre ; then take the platina oxide 
mixed up with water to * thickish 
consistence, and lay it on the steel 
lustre, and fire it again in a kiln or 
muffle, but not to exceed a blood-red 
heat ; it is then called silver lustre, 
bring bat resplendent, having more 
solidity and whiteneto, and a very 
similar appearance to silver. On all 
white earthenware the platina in solu- 
tion is perfectly lufflriest to produce 
a alver lustre. 

Purple Enamel. -4 part* gold in 
aolution, 1 tin in solution. Procure 
a voiael to contain 50 parts «f Uttar 
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about the temperature of blood-heat, colour is produced from iron chromate, 
j* * el1 with the solution of j which has a greater affinity for lead 
gold. Mid then add the solution of tin than an alkali, consequently the flux 
by dropping it into the menstruum, | prescribed is the only one which is 
at the same time constantly stirring [ susceptible of yielding improper colour, 
it with a strong feather, which will as those fluxes which contain a large 
produce a fine purple-colour liquor ; proportion of borax are very prejudicial, 
but it will be necessary to add a few destroying the colour, and with the 
drops of the solution of silver, which greatest difficulty forming any affinity 
will much assist to raise the colour at all, therefore should be avoided, 
and beauty of the purple ; to help the The flux used should be highly calcined 
precipitation of the gold from its sol- until itassumesa dark orange-coloured 
vent (provided the precipitation does glass. Mix up with spirits of turpen- 
not immediately take place) add a large tine when dry. 
proportion of boiling water or a small Km CoW.-3 dwt. gold in solu- 
quantity of sal ammoniac, and a pre- tion, 60 leaves book silver, 24 lb. 
cipitate will instantly be procured ; enamel flux (a). Procure a vessel to 
the clear liquor must then be decanted contain 10 parts the quantity of hot 
off, and the boiling water repeated water, then mix the water and gold 
until it is completely insipid. The together while the water is at the 
residue consists of the oxides of gold, temperature of 190° F. ; add pulverised 
tin, and silver in combination, and is sal ammoniac rather copiously, at the 
the only substance which has the pro- same time briskly Btirring the mixture 
perty of communicating the purple with a strong feather, until the appear- 
colour to enamel glass ; after the pre- ance of a decomposition takes place, 
cipitate is prepared, the flux must be which will soon be observable by the 
added ; the proper quantity will solely gold being precipitated from the men- 
dcpend on the fusibility or softness of struum in the form of a fine yellow 
the flux, and as the operation in & powder \ when that is accomplished, 
great measure depends on observation, let the vessel stand undisturbed a short 
a few experiments by the operator will time to allow the precipitate to Buheide, 
be found useful. To the purple pre- then decant the liquor off, and still 
cipitate may be added 30-45 enamel add boiling water repeatedly to the 
flux (c), according to the strength of precipitate until the water is perfectly 
colour intended to be made, insipid ; in the next place put it on a 

PurpU Dittan<x..—2 parte enamel plaster bat to dry, after which it must 
purple, 3 manganese oxide, 12 enamel be mixed up with book Bilverand flux, 
according to the proportions given 
Ro Enamels. — 1 part green cop above, and well triturated in a mortar ; 
peras calcined, 3 enpei flux (e), The then eond it to the mill to be ground, 
greatest difficulty in preparing red is when it will be in a proper state for 
the calcination of the copperas ; calcine use. This colour is Buppoaed to be 
the copperas in a vessel exposed to the best when of a purple tinge, which 
heat of an open fire, by which means may be produced by merely calcining 
it will diwipate all ite volatile contents, the preparation to the heat of ignition 
and leave a residue of iron oxide in previous to being ground ; if the oolour 
powder ; when it attains an orange or be too dark, the mixture doee not 
hght red, the calcination is sufficiently possess a sufficient quantity of silver ; 
accomplished ; the residue is then if it is too light, the silver must have 
waihea repeatedly with boiling water, been very plentifully added, therefore 
jujwl the water becomes insipid and the operator must add or diminish 
free from sulphuric add. accoraingly. Great caution must be 

vwvwiwn iJati. — 1 pert iron ohro* obeerved with the receipt, as the gold 
enamel flux (<f). This fine precipitated by the sal ammoniac wffl 
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unite with it, and then has the pro- 
perty of fulminating ; and when gently 
heated or smartly struck with any 
hard instrument will immediately 
detonate ; this can only be obviated 
by a plentiful use of boiling water ; a 
caution which ought to be strictly 
attended to, as it removes the danger- 
ous quality by depriving the gold of 
its salt 

Silver ob Steel Lustre.— T his is 
prepared by taking platina and dissolv- 
ing it in aqua regia composed of equal 
parte of spirits of nitre and muriatic 
acicL The solution must be placed in 
a Band bath at a moderate tempera- 
ture ; then take 3 parts of the spirits 
of tar, and 1 part of the solution of 
platina, miiing the solution with the 
tar very gradually, for as soon as the 
combination takes place, an effer- 
vescence will arise, the nitrous acid 
will evaporate and leave the platina in 
combination with the tar. After the 
above process has been performed, 
Bhould the menstruum be found too 
thin and incapable of using, set it on 
a sand hath u before for a few hours ; 
the spirit of tar will evaporate, and 
by that mean* a proper consistent* 
will be obtained. It must be used 
with spirit* of tar. 

Silver Sduiion.-A part nitric acid, 
and 3 of boiling water ; add one-third 
of its weight of silver, dilute with 5 
time* its quantity of water, then add 
a portion of common salt, stirring it 
all the time; immediately a white 
precipitate will fall to the bottom of 
the vessel ; the liquor must then be 
decanted off and boiling water re- 
peatedly added, until the water is 
quite install This precipitate is the 
pure oxide of silver, and is the same 
as that used in the preparation of 
burnished gold. 

Ttx Solotio*.— 2 parts nitrous acid, 
and I part muriatic acid, with an equal 
part of water ; add granulated tin by 
•mall pieces at a time, so that one 
piece be (tiawlved 'before the next ts 
added. This aqua regia will dissolve 
ball its irakbtrf tin; the solution 
when prope^AtaW Ja of areddiifa 


brown or amber colour, but when 
gelatinous the solution is defective. 

Tin (hide.— Take any given quan- 
tity of grain tin, and melt in an iron 
ladle ; when in fusion, pour it into a 
vessel full of cold water, by which 
means the tin will be reduced into 
small grains or particles adhering to 
each other ; then take a biscuit dish 
previously lined with flint, spread it 
slightly over with pounded nitre, take 
the granulated tin and lay it on the 
dish 2 in. thick, adding a little more 
nitre on the top ; 1 lb. nitre will be 
sufficient to oxidise 5 lb. granulated 
tin ; the dish containing the tin and 
nitre is to be calcined in a reverbera- 
tory furnace or glazing oven ; parti- 
cular attention is required in heating 
it, so that plenty of room remains to 
admit a free access of air to pass over 
the metal, otherwise it is impossible 
to obtain the whole of it in an oxidised 
rttate. 

White Enameu.— T hese require 
the materials to be made very fine 
and calcined in air furnace, the heAt 
at first to be generated very gradually ; 
and when the whole mass is in a stale 
of fusion, increase the fire quickly, 
and there will soon be produced a fine 
white enamel ; in the time of fusion 
it will be requisite to keep stirring 
the whole together with an iron 
spatula or red. 

Venetian White.— parte flint, 3 
calcined borax, 1 Cornish stone, $ til) 
oxide. 

Cmmon 1 \m.S parte flint glass 
2 red-lead, } nitre, | arsenic. 

Yellow Enamel. — 1 part Haple* 
yellow, 2 enamel flux (a), 1 enamel 
flux (c). 

Gliwi. — There are 8 sorts of 
glares— vie, lead, salt, and felspar. 
Leaddau can be formed in two ways. 
(1) The tsecuitware is dipped into a 
tub containing a mixture of about 
60 pints litharge, 10 cky, and 20 
ground flint, diffused in water to a 

creamr consistence. When taken out, 
enough adheree to give a uniform 
glaring when re-heated. The piece* 
are then again packed up in baked 
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clay cmw resembling bandboxes, called mature rests, having been thrown in 
Beggars, with small bits of pottery be* at V ; P 3 clumpy ; R, opening by 
tween, and fired in a kiln. The glaa- which the mixture, when thoroughly 
ing mixture fuses at a very moderate fused, m run out into an iron vessel 
heat, and gives a uniform glossy coat* containing water. The molten mass 
ing. (2) The common clay vessels are is broken up by the cold water, and 
painted over with red-lead. If the is transferred to small mills, similar 
vessel thus painted is eipoaed to 
a moderate red heat, a glaze is 
produced. These red • glazed 
vessels are most dangerous for 
household use, since the glaze ia 
dissolved off by acid. Salt glaze 
consists in throwing common salt 
into the kiln in which the vessels 
are heated. The salt is volati- 
lised and decomposed by the 
joint agency of the silica of the 
ware and ot the vapour of water Fir., m. 

always present. Hydrochloric 



acid and soda are produced, the latter to those employed for grinding flint 
forming a silicate, which fusee over and Cornish stone. After prolonged 
the surface of the ware, and gives a grinding with water, and passing 
thin but excellent glaze. Fdip& through sieves of great fineness, it is 
glaze may be either ground felspar or purified by agitation in a blunger 
a mixture of gypsum, silica, anda little armed with horse-shoe magnets. A 
porcelain clay diffused through water. | proportion of this Blip iB mixed with 
The piece is dipped for a moment into ; a slip consisting of Cornish Btone and 
this mixture, and then withdrawn ; plumbic carbonate, or an equivalent 
the water sinks into its subetance, and of plumbic oxide. Into this liquid 
the powder remains evenly spread mixture, contained in convenient 
upon its surface ; it is once more dried, tanka, the wares, rendered porous by 
and lastly, fixed at an exceedingly high burning, are dipped ; the mixture is 
temperature. The coarse stone-ware kept in constant agitation, and the 
made at Bristol is glazed by the vapour porosity of the ware ensures enough 
of common salt, as is also the Stafford* being taken up to produce a sufficient 
shire Hint- ware. TheUtteristhebetter. glaze. Considerable skill is required 
The yellow glace is made by mixing to dip the different forms of ware in 
together in water, till it becomes thick such a manner that the glaze may be 
like cream, 112 lb. white-lead, 24 lb. equally distributed, and as little sur* 
ground flint, and 6 lb, ground flint face as possible be covered by the 
glass. Manufacturers in this differ, dipper’s hand. When the parts that 
Nottingham black glaze : 21 parts have been rubbed, or insufficiently 
white-lead (by weight), 5 powdered covered with the liquid glaze, have 
flint, and 3 manganese. Another been retouched, ana the ware has 
method is to immerse dried pottery in been thoroughly dried, it is replaced 
sea-salt, and bake, j in eeggars, preparatory to the fusion 

Eartkmmnt— (1) For the glaze, a of the glaze. The ware can no longer 
mixture of borax, Cornish stone, calcic be packed one piece upon another, as 
carbonate, flint, and kaolin, ia first in the previous firing, for the fusion 
fused in a small reverberatory furnace, of the glaze would cause the pieces to 
shown in section in F»g. 168 ; A ia adhere, and great damage would 
the stokehole \ H, fire-plaoe ; N, grate ; ensue. The ware ia therefore separated 
K, damper j H8B, bed W which the by the insertion of props of refractory 
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day, made in such form that as small 
a part of the ware as possible shall be 
touched, The aeggars with their con- 
tents are built up in a kiln similar to 
the one employed for the first firing, 
only somewhat smaller. The seggare, 
aa in the previous case, are made air- 
tight by the insertion of rolls of plastic 
clay. The firing lasts Borne 18 hours, 
and its progress is tested by the re- 
moval of pieces of ware similar to that 
being fired, and previously dipped in 
the wane glaze, The test-pieces are 
usually made on purpose, and pierced 
in the centre to facilitate removal. 
(Powell.) 

(2) Silicate erf potash or soda at 
35° B. may be used either alone or 
mixed with 20 per cent, of red-lead 
and 5 per cent, of silica. The thick 
varnish is brushed over the half -burnt 
articles, which are then dried and 
burnt. The same glaze am be used 
for Btotuettes, etc., being quite inde- 
structible when properly burnt in, 
(* Ding). Pol. Jl.*) 

(3) (a) Silicate of soda at 50°B. , 100 
parte; powdered quartz, 15; chalk from 
Mention, 15. (6) Silicate of soda at 
50°B., 100 parts; powdered quartz, 
15; chalk, 15; borax, 10. This is 
quite free from poisonous ingredients, 
and is used at the Uoilis pottery, 
near Rest. (Salvetat.) 

(4) For clay tobacco pipes, requiring 
wily moderate heal, ao that in burning 
the pipes will not be baked too hard, 
(a) Make a saturated solution of sugar 
of lead (lead acetate) in hot water. 
Dip the pipes in this, or apply it with 
a brush to the outside, then dry and 
expose in an open muffle at a low red 
heat until properly glazed, (5) Potas- 
sium carbonate, 1 part; borax, 5; 
melt together in a sand crucible, pom* 
out oo an iron |b$e to cool, powder, 
and mix intoa paste with little tur- 
pentine oil for use. Apply with a 
brush or clean rag, sod beat slowly in 
a muffle or wen to incipient redness, 

(5) White earthenware glace; 35 
Cornish stone, 20 bom, 10 crystal 
soda, 30 red-bad, \ blue call; calcine, 
peharire coarsely, end grind with 


20 lb. white-lead, 10 lb. Cornish stone, 
and 5 lb, flint. 

Alkalim.— 30 parts borax, 30 flint, 
13 Cornish stone, 2 tin oxide. The 
materials must be calcined, and par- 
ticular caution observed in the course 
of chipping from the Beggars, that not 
the least particle of anr colouring 
matter be mixed with it, for it is very 
susceptible of being materially injured 
in its colour ; when ground, a small 
quantity of muriatic or nitrous acid 
should be added, and at the same time 
quickly stirred about, and the motion 
continued for some time, in order to 
prevent it setting at the bottom of the 
vessel ; in all other respects treated 
the same as common glazes, except 
with regard to dipping, in which case 
it must be used very thin. 

Blcb,— 50 parts flint, 30 borax, 22 
red-lead, 10 Cornish stone, 6 crystal- 
lised soda, 6 tin oxide, 3 blue calx. 
Jp preparing this glaze follow the same 
directions as for porcelain glaze. 

Blue and Green Edgt.—Tl parts 
litharge, 36 Cornish stone, 20 flint 
glass, 17 flint, 12 frit for glazes (fc), | 
blue calx. The blue and green edged 
ware when dipped in this glaze should 
be perfectly dry previous to being 
placed in the Beggars, and the green 
edge should be seated in the coolest 
part of the glazing oven. 

Brows Cottage.— 60 parts litharge, 
32 flint, 8 brown slip. This glaze re- 
quires uring about the same consistence 
as the cream colour glaze, and will 
stand the highest temperature of heat 
in a common glazing oven. 

Calcedost,— 65 parts litharge, 40 
Cornish stow, 20 flint, 6 frit for glares 
( 6 ), 

Comm oh Pbihtkd.-W parte white- 
lead, 45 Cornish stone, 22 flint, 20 
flint glass, } blue calx. To this, after 
being properly ground and sifted, add 
1 lb, common salt mid j lb. borax, 
which forms a smear or flow, w it is 
generally termed, but must not be put 
into the glare until the blue stain is 
perfectly incorporated with It; the 
ware dipped therein must be placed in 
eegpn wished with glare, 
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Criak-Colour, —(a) Superior which contain a large proportion of 
part* white-lead, 40 Cornish stone, 22 borai ; therefore substituting it when 
Bint, 10 flint glaew, 8 frit for glazes (6). the price of that article is high, will, 
(fe) Common.— 75 parte litharge, 40 of course, be advantageous, and the 
Cornish stone, 23 flint, 10 flint glass, teiture of the glaze will still be good 
Crystal.— 105 parte Cornish stone, and admissible. 

90 borai, 60 flint, 50 red-lead, 12 (5)36 parte Cornish stone, 30 red- 

crystal soda, 10 tin oxide, \ blue calx, lead, 20 flint, 20 borax, 15 crystal 
This glaze produces very superior white soda, 5 tin oxide. These two frits 
earthenware, and, for the purpose of may be calcined in the easy part of the 
enamelling, the colours, lustres, and glaring oven, in Beggars lined with 
burnished gold appear to considerable flint ; particular care should be ob- 
advantage ; it is also adapted for iron- served that they are clean chipped, 
stone, and makes superior blueprinted and free from pieces of Beggars, or 
earthenware ; it has a singularly any dirty substance, 
striking effect on printed brown and Green.— 3 parts blue vitriol, cal- 
mulberry. When used for dippiugit cined, 1 flint glass, 1 flint. When 
must be considerably diluted, and re- ground, take 4 qt. of this mixture to 
quires but little Bhaking from the band 30 of the following mixture, ground ; 
of the operator. It requires the heat 35 parte litharge, 20 flint, 10 Cornish 
of a china glaring oven, but to answer stone, 10 frit for glazes. This glaze is 
the earthenware oven a Bmall addition eufficiently fired in the coolest part of 
of white-lead must be made, according the glaring oven. Particular attention 
to the temperature of firing. The should be observed as to the proper 
materials must be mixed and calcined, wash used for the Beggars, for much 
aud the ware fired iu lime and slip depends on that simple process. The 
seggars, well washed. brightness and lustre of the glaze will 

Drab.— 70 parte litharge, 30 flint, be secured by adopting the following 
25 Cornish stone, 10 drab slip, wash : 5 parte solution of quicklime, 

Earthenware Printed.— (a) Su* 1 of clay slip, free from the least par- 
pmor,— 90 parte white-lead, 35 Corn- tide of flint, and applied about the 
lah stone, 20 flint glass, 20 flint, 60 frit thickness of common glaze. 

^or glazes (5), 1 blue calx, Ironstone.— 36 parte Cornish stone, 

, (6) Commofk— 85 parte white-lead, 30 borax, 20 flint, 15 red-lead, 6 crystal 
35 Coraiah stone, 22 flint, 15 flint soda, 5 tin oxide, $ blue calx. With 
glass, 24 frit for glues (b\ £ blue calx, the above frit is to be added 15 parte 
These glazes, when ground, to be white-lead, 10 Cornish stone, 10 flint ; 
rifted through a fine lawn ; the firmer when ground together, the compo- 
glaze is of the finest texture, and will siUon is ready for use; Bhould the 
require rather a thinner coating when glaze prove too thin for dipping, add 
dipped than those of common glazes, a small quantity of muriatic acid. 

Fire in Beggars, either washed with Porcelain.— ( a) 40 parte Cornish 

Qonunon glaze, or a mixture of lime stone, 45 reddead, 38 borax, 32$ flint, 
wd slip without flint. 22$ flint glass, 13 crystal soda, 5 tin 

Frit Boot.— 90 pert* Cornish stone, oxide, 1 enamel blue. The particles 
40 flint, 80 crystal soda, 8 tin oxide, are made small aud well mixed to- 
10 borax, This frit is used in small gether, then calcined in coolest part 
quantities, in chins and ironstone of the glaring oven, in seggars thickly 
bodies, » lined with lint ; care must be oh- 

Fun for Quits,— (a) 40 parte served that the frit is not too highly 
Cornish stone, 36 flint glass, 20 red* oahuned, or brought into a high state 
J*d, 20 fiat, 15 potash, 10 white- of vitrification ; if so, it will render it 
lead, Stinoxide. This hit is Intended difficult to grind, and injure its good 
to be used in glues, in )m of those qualities in%ung. The frit likewise 
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if too finely ground will cause the glare of lead renders the glare when fused 
to be uneven on the surface of the exceedingly hard and durable ; it is 
ware ; if any inconvenience of this bluish in tint, and cold to handle, 
nature arise*, by adding a solution of The grey tint of the body and glare is 
potash in hot water, that defect will due to the reducing action of the 
be instantly obviated. atmosphere of the kiln. The glare is 

(6) The material used for porcelain transparent and rather more ^ fusible 
glare is a natural mixture of felspar than the body, but becomes thoroughly 
and quart*, and is known as “ peg- incorporated with it, and, from its 
matite. " Its average compoeitiou is : similarity of composition, expands and 
silica, 74*3 ; alumina, 18*3 ; potassic contracts uniformly with the paste, 
oxide, 6*5 ; calcic oxide, 0*4 ; mag- The bases of ware when removed from 
neeic oxide, 0*2 ; water, 0*3 ; and it the seggars are rubbed smooth with 
may be approximately represented by sandstone. Owing to the difficulty of 
the formula 2(A1,0„ 3SiO,) + K,0, manipulating the paste, it is custom- 
38iO r It is therefore an ordinary ary to build up elaborate vases from 
glass, to which a second equivalent of distinct pieces, which are jdlned to* 
alumink silicate has been added, and gether by metallic fittings ; this espe- 
the transparency of which is destroyed daily applies to feet and handles, 
by the excess of infusible material. (Powell.) 

Each fresh supply of pegmatite is (e) 40 parts Cornish stone, 45 red- 
tested in order to ensure a constant lead, 38 borar, 32} Hint, 22} fliutgUwf, 
result. For use, the pegmatite is first 18 crystal soda, 6 tin oxide, 1 enamel 
crushed under vertical grinding- wheels blue ; make small, calcine, grind, and 
turning upon a revolving bare. It is mix with water for dipping, (d) 40 
then ground with water m a mill with Cornish stone, 36 flint glare, 20 red- 
stone runners, and when reduced to a lead, 20 flint, 15 potash, 10 white-lead, 
sufficient degree of fineness, is drawn 3 tin oxide, (<) Crystal : 103 Corn- 
off, sifted, agitated in the presence of inh stone, W borax, 60 flint, 50 red- 
magnets, in order to remove particles lead, 12 crystal soda, 10 tin oxide, 
of iron, passed into a receptacle, and } blue calx ; this must be considerably 
maintained in suspension by constant diluted for dipping. (R, W. Hall.) 
agitation. During the long process Whits Earth EtfWAfiS.— Sfl park; 
o? grinding with water, great care Cornish stone, 20 borax, 10 crystal 
must be taken to prevent a sudden soda, 20 red-lead,} blue calx. Calcine 
precipitation of the material, either and then pulverise coarsely, and grind 
through the ihckeningor sudden stop- with 20 lb. white-lead, 10 u>. Cornish 
page of the stones. The tendency to stone, and 5 lb. flint, 
prerijitition may be retarded by mix- Printing Oil for Pottery. - 
mg a saull quantity of acetic acid with (a) 1 qt. linseed-oil, } pint rape-oil, 
the water. Into the suspended peg- 2 os. balsam capivi, 1 ot, pitch, } oz. 
matite the biscuit ware is dipped, care amber oil, 4 ot white-lead, 
hong taken that do part of one piece (5) 1 qt. unieed-cll, } pint rape-oil, 
remains in the glare longer than } pint common tar, 1 os. balsam sul* 
coother, sod that the thick wares shall phur, 1 oc. balsam capivi. The tin- 
be dipped in a thin glare, sod the thin seed -oQ should be bmled for some time 
in a thick. TV parts of ware which j alone, then add the rape-oil and the 
have been held in the dipper's hand balsam capivi, allow toe boding to 
are retouched with a brush dipped in l* continued until It begin* to approwb 
the glare. The lares are replaced in the pn per coaiiteooe, and add the 
eeggut, and the saggars are arranged remaining ingredient*. The mixture 
in the low* dmcoa of tl* oven, the should be allowed to ooole short time, 
heat of whfeh is more intense than in after which the whole mm tnav be 
titfbiK&kila, The entire atone 
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proper thickness ; the veesel mast he 
generally covered during the process, 
and the sulphur previously to being 
mixed with the oil should be perfectly 
pulverised, os by that means it is lees 
liable to curdle the oil. 

Btftins tor Pottery.*— In pre- 
paring theee stains the ingredients 
must be ground remarkably fine, and 
then so perfectly dried as not to leave 
the least humidity, after which they 
must be ground again with oil prepared 
for the purpoee, composed of 2 parte 
balsam of sulphur, 1 part of amber 
oil, and as much turpentine as will 
render them of a proper consistence ; 
they may then be used with ease for 
painting various devices on biscuit 
ware. 

Blub.— 5 parts blue calx, 2 frit for 
glazes, without tin oxide, 1 flint glass. 
1 enamel blue. 

Grikk,— 3 parts blue stain, 1 yellow 
stain, } enamel blue green. 

Ykllow.— 3 parts yellow under 
glaze, 1 frit for glazes, \ chromate of 
iron. 

Porcelain Colours.— The fol- 
lowing are said to be some of the colour 
compounds used in the porcelain 
manufactory of Sfcvree. Though in- 
tended for porcelain newly aril are 
applicable to gian painting if desired. 

Fluxes. — No. 1, minium or red- 
lead, 3 arts ; white washed sand, 1 
port, Melt together and a greenish 
glass results. No. 2, take of No. 1 
flux, 8 parts ; fused borax in powder, 
1 pwt ; melt together and the result 
is a grey flux. No. 3 (used for car- 
mines and greens); fused borax b 
powder, 6 parte; calcined flint, 3 
parte; pure minium, 1 part. Melt 
together. 

Colours ,— Indigo j3/w,— Oxide of 
cobalt, 1 part ; No. 8 flux, 2 parts. 

Iktp Atm iBuc.— Oxide of cobalt, 
1 part ; oxide of sbo, 2 parts ; No. 3 
flux, 5 parts, 

SmersU tfrem,— Oxide of copper, 
Ipart; antimonfc acid, lOparts; No, 
1 flux, 80 parte. Pulverise together 
and malt, 

^ oxide of *ro- 


mium, 1 part ; No. 3 flux, 3 parte. 
Triturate and melt. 

Yellow.— Antimonic add, 1 part; 
subsulphate of the peroxide of iron, 

8 parte ; oxide of zinc, 4 parte ; No. 1 
flux, 36 parte. Rub together and 
melt. If too deep a colour reduce 
the Balt of iron. 

Fixed Yellow for Touches.— -The 
yellow just given, 1 port ; white 
enamel of commerce, 2 parte. Melt, 
and pour out, and if not sufficiently 
fixed, add a little sand. 

Deep Nankin Yellow, — Subeulphate 
of iron, 1 port ; oxide of zinc, 2 parte ; 
No. 2 flux, 8 parte. Triturate without 
melting. 

Deep Red.—' Take 1 part of subeul- 
phate of iron, and calcine it in a muffle 
until it becomes a fine capucine red ; 
No. 2 flux, 3 parte. Mix without 
melting. 

Liver Brown.— Take 1 part of oxide 
of iron, made of red brown, and mix 
-with it 3 parte of flux. If not deep 
enough add half a part of sienna earth. 

HTri&.—Use the white enamel of 
commerce. 

Deep Black.— Oxide of cobalt, 2 
parte ; copper, 2 parte ; oxide of man- 
ganese, 1 part ; No. 1 flux, 6 parte ; 
fused borax, } part. Melt, then add 
oxide of manganese, 1 part ; oxide of 
copper, 2 parte. Triturate with melt- 
bg. 

Casting Process —It is quite 
withb the amateur’s power to produce 
artistic pieces of pottery or porcelain 
if he has the bterest to overcome 
preliminary difficulties, and if he has 
some artiatic.talent which is, of course, 
necessary for fine decorative pieces of 
work. It is not necessary that he 
should deal* with the preparation of 
the raw clays as these can be purchased 
ready prepared for either earthenware 
or for pororiab. Assuming that th$ 
clays are prepared they (if necessary) 
are first screened. This is done by 
putting the material into a pail or tut 
of water, to slake, bring left for two 
days to beoome thoroughly pasty. 
The mixture is then stirred with a 
wooden spatula and screened through 



4*6 


Potory : Pasting Process. 


% braes gauge sieve No, 60. Any 
refuse that will not pa* through the 
sieve is thrown sway. The mixture 
is left to nettle, which will take one 
or two days, then the water is poured 
off and the creamy paste poured into 
a pan made of plaster. This pan will 
absorb the remaining moisture, so that 
the paste soon becomes firm enough to 
work or ** throw." 

The next process is that of beating. 
It must be beaten and manipulated to 
render it homogeneous and particularly 
to expel all air bubbles. The latter 
cause blisters or small holes to appear 
during firing. Beating was originally 
done by working it with the naked 
feet, treading it, but in factories 
machinery is employed. The amateur, 
however, can do it with his hands. 
First prepare a firm table or bench, 
preferably with marble or slate top. 
Take sufficient paste to form a bail 
about 6 in, diameter, then with a wire 
cut this in half. A stiff upright wire 
can be arranged to extend from the 
bench to a bracket above, or a wire 
with handles, a* used for cutting 
cheese, can be used. It should be of 
copper, and it may be here mentioned 
that iron is best not allowed to ever 
come in contact with the paste, par- 
ticularly for porcelain. Cut the ball 
in two, then ruse one half, dash it 
down on the other, then beat it a few 
Wows with the clenched hand. Form 
it into a hall, cut it again and repeat 
the operation about twenty times. 
All thi* time the hands should be kept 
moist to prevent a drv crust forming 
by the heat of the band, but the hands 
must sot be to wet as to add moisture 
to the mail. 

The next process is that of ° throw- 
tag/' th» being the formation of the 
rase, or whatever piece of work is 
decided on, that can be made on the 
potters' wheel. This is tta part that 
needs practice and perseverance, for 
there fc no disguising the fact that 
“ttowfeg "cannot be learned in a 
Urn Mali,. It may tab a month or 
mm, a»8 is bat practiced with small 

film te taps witM 


The prone, ia ae fallows: The 
operator first prepares a basin of slip 
(clear thin paste), and & little of this 
ia thrown on the wheel-top. A plaster 
disc, $ in. thick, is then put on exactly 
in the centre and this has some slip 
put on it sufficient to cover, This 
disc absorbs the moisture and quickly 
adheres to the wheel-top. As soon as 
the dip is put on the plaster disc, a 
ball of paste is put on and worked at 
once. The operator puts both hands 
on it (previously wetting his hands 
with slip and repeatedly doing ao as 
required) ami works it up ana down 
by first pressing liis hands outside so 
that the paste rises in a conical heap, 
then pressing his thumbs down in the 
middle that the mass forms a shallow 
thick basin. After doing this once or 
twice he commences to shape the mass 
to whatever form it is to take/ Out 
of the chief difficulties is to master 
the centreing of the piece, making the 
centre of the thrown mass exactly 
coincide with tl>e centre of the revolv- 
ing wheel, so that both work smoothly 
.together. Practice is all that is re- 
quired. Vases with good open necks 
are formed in one piece, but anything 
with a narrow neck is made in two 
piece* and joined with slip. Thto has 
to l* done quickly ami correctly. 

When the piece ia thus shaped, it 
must be left to get firm (but not at all 
dry), then it to subjected to a process 
called “ turning/' It to put hack on 
the wheel for this (being again secured 
with ihp), and while it to revolving, 
steel edged tools are held against it to 
remove superfluous matter and to 
sharpen up angles, groove* ami receese*. 
Sometimes the tools are blades fastened 
on the ends of short metal rods secured 
in handles, but for small work they 
are simply sharp steel scrapers with 
one edge taking the outline of the 
form of the piece, Fig. 169 rivea some 
examples, The surface,' after being 

* A ttat'dJsHaot father oo is tasor iW 
far prattles of "esatfetfa/* wfatah Is 
satetfrfU l vtth pomtolfi *&4 maters a kw«- 
i tbfvtting qBttf VBBKfflliy. H»* 

1 gw*t fe IBMlHSt, 
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treated with these, can be polished by 
a scraper of thin iron, or by a moist 
sponge. 


Fio. 169 . 




Pmiing is & means of producing 
shaped vessels from the beaten clay 
without throwing or shaping on the 
potters’ wheel. It is not so suited for 
small as for large and heavier pieces. 
Pressing is done with plaster moulds, 
the beaten clay being firmly pressed 
inside the mould, by the aid of the 
hand^ or chiefly the thumb. The 
chief care is to get an even thickness 
of material everywhere. It can be 
put in in small flat squares, orin rolls, 
but where two pieces come together 
the edges should be deeply scratched 
with a pointed instrument, so as to 
get perfect cohesion. The edges are 
wetted with slip before being put to- 
gether. If care is not observed, the 
joints will open in firing, Wben the 

S is completed, the clay is 
to become firm enough to 
handle, then the piece is taken out of 
the mould and plaoed on a slatted 
shelf to dry slowly, Slow drying is 
essential . 

As stated, tins pressing process 
allows of large pieces being made and, 
as will be understood, there is no limit 
to the decoration in relief that the 
piece fan have if the mould is prepared 

aC ponai^rable shrinkage oocurs when 
firing large pieces, this being accom- 
panied by some risk of distortion or 
other injury. To obviate this it is 
the practice with large work to incor- 
porate what Is known as grog’’ with 
the new day, Grog is simply some 
of the same clay, fired, tfien ground 
to powder. 

When the piece is of asiae or shape 
that require# it to be made in parts, 


the pieces are first allowed to dry, then 
carefully fitted together. When the 
fitting is nicely adjusted, the surface* 
to come together are first scratched 
then wetted with gum water (gum 
arabic). They are then given a thin 
coat of slip, and at once put together. 
As slip sets quickly, the work must be 
expeditiously done. The Blip can be 
made a little slower in setting, how- 
ever, by mixing a little gum with it. 

Casting pieces of fine porcelain is a 
process of which little is heard, but 
M. Taxile Doat of the Royal Manu- 
factory of Sevres speakB highly of it, 
considering it well suited for pieces of 
all sizes, from the smallest egg-shell 
ware to those of great size and bulk. 
It is particularly suited for the ama- 
teur, being, as this noted artist says, 
M the triumph of the novice and the 
joy of beginners." * 

As will be gathered the art of 
“throwing" (on the potters’ wheel) 
is not requisite. Taking articles of 
simple form first, the process is as fol- 
lows. First there have to be prepared 

E laster moulds suited for the pieces to 
e produced, and if these are of simple 
form and small size the moulds would 
have sections such as Figs. 170 end 171, 
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being simply plaster cups of suitable 
interior form. The material used is 
always porcelain slip, this and nothing 
else. A suitable quantity of this is 
prepared and put into a jug (having a 
good lip for pouring), ora spouted pot 
line vessel, whichever is used, must 

* 'Qnsd fra OrunkV by Twfle DuM 
nloihlt ind highly intintettv* traibe oo Um 
irt of producing Vbe higher t*ott»ry «*d 

porcelain wire and foiling wUhftil prom* 

{apMttalfottf. 
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hold about double as much as the 
mould. The slip should just previ- 
ously be passed t hrough a brass wire 
mesh sieve No. 120. The slip, when 
in the jug, is gently stirred with a fiat 
wooden stirrer, partly to ensure that 
the mixture is not settled, but chiefly 
to cause all air to rise out of it. Some 
care is needed in mixing the slip as it 
must be neither too thin nor too thick. 
It should be almost pasty, having just 
sufficient water to make it fluid. The 
consistence of thick cream would be 
about right, but trials can be made 
with little trouble, and once the thick- 
ness is known, the difficulty is at an 
end. 

Having the slip ready in the jug, it 
is poured into the mould to quite fill 
it. The mould at once begins to 
abwrb water, therefore the jug is held 
ready to add mom slip to keep the 
mould full. Aa the mould abstracts 
the water it will be seeu that a deposit 
of paste forms Mi the walls, becoming 
thmker and thicker, and when it is 
judged to be sufficient, the mould is 
gently tilted over and the ikmid slip 
poured out. This leaves the solid 
coating of thick slip remaining on the 
walls of the mould, and it should now 
he left about 24 hours, when the paste 
will be found to have slightly shrunk 
away from the mould, and it is firm 
enough to be carefully removed. The 
rue is now made, and only requires 
to be put away to dry. Great care 
has to be used in pouring out the 
liquid ahp, w a jerk or light blow will 
spoil results. Any slip left on the 
rim of the mould after pouring is re- 
moved. The mould only requires 
drying m gentle beat, or m the air, to 
be ready for use again, 

To east vims or vessels of a shape 
that cannot he drawn away from a 
simple mould, it becomes necessary to 
have the mould in two or more piece* 
(anally with perpendicular joints) 
thess pieces being, W course, accurately 
fitted, aod heid together with tightly 
fed cords, while the casting Is in 
opemttctt. The timid am be pound 
fa, «- just described, but what is 


found to be a better plan for general 
purposes is to fill the moulds from the 
bottom with a simple apparatus as 
Fig. 172. This, it will be seen, consists 
of & one tank fixed up on a shelf or 
Bt&nd, its funnel-shaped bottom being 
just above the level of the top of the 
mould. From the bottom a lead or 
zinc pipe is carried, with cocks inserted, 
as shown. The use of iron, even iron 
rivets, should be avoided. 

The chief detail of Fig. 172 is the 
method of securing the mould over 


V 
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the bench Inlet of tbs U pipe, through 
which the slip comes. i circular 
plate of beeswax about I in. thick is 
placed here, coming round the opening 
(and narked B in t he figure), this 
being wanted with mat tifcbtly 
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softened. If necessary a roll of clay 
can be pressed round the base of the 
mould, or a ring of clay arranged to 
come beneath the mould on the wax. 
For amateur purposes the wax might 
be dispensed with, a cord or ring of 
clay coming beneath the mould on the 
bench. The proceea, when all is ready , 
is very simple. The slip, passed 
through a sieve (No. 120), is poured 
into the tank and first allowed to rest 
a little while, then gently stirred with 
a wooden stirrer, then allowed to rest 
again for a few minutes. Before cast- 
ing let the tank be Bharply rapped 
with a piece of wood and this will 
finally displace any globules of air 
remaining in the slip. Assuming all 
tape to be closed, the one over the 
pail remains closed until the casting is 
finished. First open the cock nearest 
the mould, then the one nearest the 
tank, letting the latter remain open 
until the mould is quite full of slip. 
Now clow this cock and re-open it 
gradually, just sufficient to make up 
the volume which is reduced by the 
mould absorbing water. The collec- 
tion of paste thickening on the edge 
of the mould can be easily watched, 
and when it U of sufficient thickness 
the cock near the tank is quite closed 
and the one over the pail opened. 
This empties the mould of liquid slip, 
which can be put back into the tank, 
if further casting is to be proceeded 
with. The mould should be left in 
position about twenty to thirty min u tea 
then it may be very carefully lifted 
and placed somewhere to rest for 
24 hours, A heavy mould can be 
lifted by means of ropes and pulleys 
If further casting it to be done, it 
can now be proceeded with, first stir- 
ring the slip in the tank, and the pro- 
cess desorbed « repeated; if hot, then 
the tank and pipes are emptied 
and well washed out 
The casting may be ready to have 
the part* of the mould removed in two 
days, and it will that be found to 
have a projecting piece of paste on its 
bottom where the slip flowed into the 
mould. Tfo ii at once removed «nd 


the vase carefully placed on a bench 
or shelf (Bprinkled with fine sand) to 
harden , Great rare is needed in hand- 
ling the wprk at this time, in fact it 
Bhould not be touched with the hands. 
If the bottom is rough or imperfect in 
the centre, as it probably will be, this 
may be bored or turned out with a 
suitable tool, and a new piece of dried 
clay made to accurately fit it, this 
being cemented in with slip. To 
finally finish the casting, it may be 
turned on a wheel, or it may be cleaned 
by baud with fine saud-paper. It is 
now ready for decorating. It may be 
added that, for beet results, all moulds 
should be made to form a false rim 
to the vase being cast. This ensures 
the true rim having a sufficient settle- 
ment of material to give a sufficient 
thickness, which could not be ensured 
if the true rim came at the top of the 
mould. This false rim (or it might 
be called extension of the neck) of the 
vase is left on until the whole piece is 
dry, then when being turned or finished, 
it is removed with a knife or a turning 
tool. Tliis false rim, or rather the 
provision for it in the mould, is the 
upper sloping part of the neck shown 
in Fig. 172. 
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PRESERVING 

Preserving and 
Protecting 

FOODS, WOODS, METALS, STONE, 
AND OTHER PERISHABLE 
MATERIALS. 

(.$« o/fi Firkproofino, Japanning, 
Lacjuering, Painting, Watbr- 

P ROOFING, ETC.) 

Beer.— (1) Acid sulphite of lime is 
recommended to be added to Iteer 
which has to be kept for a length of 
time in warm places, or to undergo 
transmarine exportation ; 1 gal. of the 
aqueous solution (commercial) is added 
to 1000 gal. beer. (2) Lockwood 
makes a condensed beer thus Beer 
or stout is taken when fit for drinking, 
and evaporated in a vacuum pan until ] 
much of the water and alcohol is dis- f 
tilled away, and the liquor is reduced 
to a thick viscous fluid. The alcohol 
and water pass off in vapour, which is 
condensed in a receiver attached to the 
vacuum pan, and tha alcohol is ob- 
tained by redistilling. This alcohol 
may be re-mixed with the condensed 
beer. The beer is reduced to J or A 
of its bulk, according to its strengtn, 
and as fermentation is suspended by 
the heat employed, tha condensed , 
mixture keeps good for any length of 
time in any climate. The process of 
re making the beer is also ample, con- 
sisting in merely adding the bulk of 
water originally abstracted, and set* 
ting up fermentation by the use of a 
little yeast. Within 48 hours the beer 
may be drawn from the tap for use, or 
bottled; or may be bottled wd charged 
with carbonic arid gas by an aerating 
machine. 

Books from Insects.— In cer- 
tain parts of China, the British Consul 
at Swatow observes, books an ex- 
tremely liable to he attacked by insects. 
They first destroy the glue used b the 
backs of boob, amt gradually perforate 
the whole volume. Cockroaches, too, 
autirriy disfigure the coven by eating 


Beer, Booh. 

The remedy for both these nuisances 
is easy. The late Dr, Hanoe, who had 
a large library, used the following re- 
cipe 

Corrosive sublimate . 5 dr. 

* Creosote . . . , 60 drops. 

Rectified spirit . . , 21b. 

This mixture, a violent poison, he 
applied with a brush in the joint of 
the book at every 6 or 7 pages, and, 
as a preventive of the ravages of cock- 
roaches, he varnished the cover of the 
hook with a thin clear Bpirit-vanmh, 
In binding books, it would be only ne- 
cessaiy to add a small quantity of the 
above mixture to the glue used, and to 
give a coating of spirit-varnish to the 
cover, to secure complete protection 
from the attach of insects of all 
kinds. 

Botanical Specimens.— Dried 
Plants— Dried pants are apt to be 
destroyed by insects, and large col- 
lections would soon become the prey 
of the lame of AnoWim, /tynui, rtc,, 
w ere not the precaution taken to pro- 
tect them against the attach of these 
pests. 

Certain persons are content to keep 
their plants in tightly closed cases in 
which they place phenic arid, camphor, 
or oil of thyme. Others, onceortwioe 
a year, place their packages of plants 
in a box especially constructed for the 
purpose, and therein impregnate them 
with the vapor of sulphide of carbon. 
How dangerous it is to handle this 
substance is well known, and it should 
be used with great caution. The sul- 
phide box should be lined with tine, 
and should be doeed hermetically by a 
well-adjusted cover, whose prominent 
flange enters a gutter, which may be 
filled with water, and which is affixed 
to the upper part of the box. After 
placing a vessel containing a certain 
quantity of sulphide of carbon at the 
bottom of the box, the packam «« put 
in place, each bring partially opened, 
so that the vapour diaengagea may 
penetrate everywhere. After the box 
Is closed, it should remain to for 
sewral days, after which t be cover is 
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removed, and the package* are exposed 
to the air until the odour of the sul- 
phide has entirely disappeared. There 
ia a process of preservation which is 
more generally employed, and which 
consist* in immersing the specimens in 
the following solution . 

75 per cent, alcohol . . 1 qt. 

Bichloride of mercury . IJoz. 

This liquid ia a very violent poison, 
so the use of it requires great precau- 
tion. The following formula is some- 
times preferred, because the sublimate 
preserves its properties more intact:— 

90 per cent, alcohol . . 1 qt. 

Water 2$ oz. 

Bichloride of mercury . 1 j oz. 

Muriate of ammonia . . j oz, 

The bichloride is dissolved in the alco- 
hol, the muriate in the water, and the 
two solutions are mixed. 

The plants are immersed in the 
liquid as follows : A deep porcelain 

C of rectangular form, and a little 
and wider than the herbarium 
paper, is filled with the solution and 
placed upon a table between a package 
of plants to be poisoned, and a package 
of driers. Then the tickets are de- 
tached from the first specimen, so 
that they may not be ruined by a stay 
in the alcohol, and, is a greater pre- 
caution, in order to prevent any soiling 
contact, they are fixed with pins bo 
that they project externally upon a 
wrapper. A good supply of wrappers 
should be within reach. This wrapper 
thus prepared is placed upon a drier, 
and then, with wooden or whalebone 
nippers, a. Fig. 173, the specimens are 
reused and immersed in the liquid. 
Nippers made of metal should never 
be used for this purpose, The form 
figured is the one rd)pted at the 
Museum of Natural History, and can 
be easily made by anyone for himself. 

After the specimens have remained 
in the liquid for a short time, they 
are taken out with the mppen and 
allowed to drain; then they are pieced 
fix the cover, which ii closed and 
°°vered with a drier. The same ope- 


ration is performed on the rest of the 
specimens, As soon as a large enough 
package has been formed it is put in a 
well-aired place, bo as to permit of the 
evaporation of the alcohol. At the 
end of 24 hours it is necessary to re- 
place the damp driers by dry ones. 

A longer stay in them would blacken 
the specimens, 

It must not be thought that the 
specimens thus prepared are for ever 
proof against the attack of insects. 
The herbarium should be often in- 
spected, and a few drops of preserva- 
tive liquid be thrown upon such speci- 
mens as are beginning to be attacked. 
This operation may be very easily 
performed with the bottle represented 
in b. This is closed with a rubber 
Btopper, through which pass two glass 
tubes, one for the passage of the liquid 
and the other for the entrance of air. 

Certain families of plants are much 
more sought after than others by in- 
sects. As a general thing, fleshy 
plants and those that contain starch 
are the first ones eaten ; the grasses, 
ferns, and mosses, on the contrary, 
are very rarely attacked. After the 
plants have been poisoned, it only 
remains to arrange them in the her- 
barium. To thia effect, they are fixed 
upon simple sheets of Btrong, nixed 
paper, in such a way that they will 
hold well. Thus prepared they are put 
in wrappers. The mean dimensions 
of the mounting paper are 12 X 11 in. 

For fixing the specimens use small 
straps of gummed paper arranged here 
and there in such a way (c, Fig. 174) 
as to hold all the parts, without, how- 
ever, concealing them. Instead of 
straps some persons use pins, but the 
use of thpae is more difficult, and they 
have the drawback of breaking the 
delicate parts of plants by their con- 
tact. The specimens must not be 
l glued to the paper, but should be 
detachable at will, so that they can 
be thoroughly examined when neoee* 
j saiy, Several species should never be 
fixed upon the same sheet, 
j Urge specimens, the lichens, with 
I their support, and certain fungi can 
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be fixed only upon wry strong paper i the case o! doubt. It should bear 
or even upon cardboard, and it is | the number and the notes taken in 
sometimes indispensable to sew them i the memorandum book. When it is 
on with cord. In order to prevent J a question of «mwco 4», that is to say, 
them from injuring the neighbouring j of collections of which several examples 
plants in the package, good cushions exist, the number* permit of easily 
of soft paper should be interposed, ; finding the names of the plants when 
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In all easel sufficient apace should be the latter are described and published , 
reserved at tbs bottom at the sheet To the right is {diced a label by itself 
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iq small envelopes, and whenever it is 
desired to make an analysis, it is 
better to use them than to injure one's 
collection. The sheets, filled with 
specimens, are placed in wrappers, and 
it only remains to classify them by 
families and put them in •packages, 
which should be arranged in tight 
cases in a dry place, and where the 


wrapper should be glued a small con- 
spicuous ticket bearing the name of 
the species. This renders researches 
much easier. 

Conspicuous tickets are also used 
for the genera, but these are filed 
upoh simple sheets, so that they can 
be easily shifted. They must be very 
I distinct from the preceding. They 
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temperature i is m equable as possible. 
Care should be taken to allow nothing 
to enter the room devoted to the col- 
leotion that oould attract insets, and 
never to allow pknta to enter it that 
have not first been poisoned. Several 
*heet* on which are mounted species 
belonging to tha same genus may be 
enclosed in the seme wrapper. To 
the upper tight-bad comer of the 


may, for example, be made longer, 
and of a different colour. They are 
usually affixed to the middle of the 
sheet. The family ticket should be 
larger still, and also of another colour 
It U fixed to the left of a simple sheet. 

The herbarium packages should not 
be too bulky. They are kept between 
cardboards, fastened together with 
straps. 
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in excellent measure taken at the 
herbarium of the Paris Museum con* 
suits in placing the species, according 
to their country, in wrappers bearing 
labels of various colours, corresponding 
to the 5 parts of the world, White 
indicates European species, yellow 
represents those of Asiatic origin, blue 
is for Africa, green for America, and 
red f<y Oceania. This arrangement 
permits of easily finding the species 
in which one is interested when he is 
making researches upon the flora of & 
region. Besides, it shows at a glance 
the geographical distribution of each 
species, genus, and family. 

Pruitt. -A collection of fruits is 
the indispensable complement of the 
herbarium. To render work easier it 
is as well to plaoe it as near the latter 
as possible. 

After well washing the freshly- 
gathered fruits in order to free them 
from foreign matter (care being taken 
during the operation not to rub them 
in such a way as to deprive them of 
certain important characters, such as 
oulour, nllosity, etc.), they are put 
into jan con taming alcohol and water, 
These fruits should carry a securely 
fastened parchment label, on which is 
written the number of the memoran- 
dum book. The lead pencil has the 
advantage over ink that the writing 
does not become effaced in alcohol ; 
yet for greater wfety, it is preferable 
to form the numbers with a punch. 
The cost of a set of punches is quite 
justified by the security offered by the 
ticket* that it permits of making. 

If a person is travelling, and wishes 
to ship the fruits, he will merely hare 
to close the jars tightly with good 
corks, covered with a thick layer of 
bottle wax. Sealing wax dissolves in 
alcohol, and it is therefore very im- 
portant to have corb that adjust 
themselves perfectly to the vessel if 
on* wit* the oorkmg not to be defec- 
tive. The jtn should. be carefully 
peeked to prevent breakage. They 
should be aooompanied with a catalogue 
baring note* from the memorandum 
book opposite the numbers. 


When it is desired to arrange the 
fruits, it is often neoeeary to change 
the alcohol, whioh, in certain cases, 
rapidly darkens. The liquid should 
be changed several times, until it 
remains of sufficient limpidity. 

A large number of Bystems have 
been devised for cloeing the jars. A 
cork stopper, when of good quality, 
has the advantage of being easy to 
insert and extract, and that is to be 
taken into consideration if it is neces- 
sary to examine the specimens often. 
At the museum are used jars with a 
lip, which are oovered with glass discs, 
held by glaziers’ putty. After the 
latter is dry, a piece of bladder is glued 
to the disc, and its edges are tied 
around the neck with a string. 
Finally, the whole is oovered with 
thin tin foil. There is nothing further 
to do but to put a label on the jar 
bearing the name of the fruit, its 
origin, and the name of the collector. 
As the same number is carried by the 
specimen in the herbarium and the 
jar containing the fruit, it permits of 
easily bringing together these parts 
when it is desired to study them. 

Dry fruits are simply put into glazed 
boxes or into bags or jars. 

The classification of the collection 
of fruits should be done in the same 
order as that of the herbarium. 

Wood. —Specimens of woods should 
be kept in a separate room from that 
of the herbarium. They usually con- 
tain numerous insects' eggs, and, from 
time to time, they should be put into 
the sulphide of carbon box. They 
should, as fir as possible, be of uniform 
dimensions, ana, in order that the 
structure of the wood may be well 
seen, the same species should be repre- 
sented by longitudinal and transverse 
sections, r, /, Fig. 173. Specimens of 
wood should be labelled and classified 
with the same care and in the same 
order as the other collection*. 

(Uttiication of CWtotfow.— It i* 
indispensable to dasify ooBectioos 
and to catalogue then, » that the 
object* that they contain may be easily 
found, and (me may know what ha 
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owns. The catalogue should be num- 
bered, and the numbers placed upon 
the tickets of the genera and species 
to which they correspond. This con- 
siderably facilitates researches. In 
order to avoid beginning & new num- 
bering every time that additions are 
made, it is necessary to take works for 
one's guide that, as far as possible, 
contain the total number of genera or 
species of the 'region that one has 
taken as a limit. (‘ La Nature ’). 

Canning and Preserving on 
a 8mall Scale. Principle— In 
the preservation of foods by canning, 
preserving, etc., the most essential 
things in the processes are the sterili- 
sation of the food and all the utensils, 
and the sealing of the sterilised food 
to exclude all germs. 

Molds and Molding.- In the work 
of canning, preserving, and jelly 
making, it is iiupcrtant tliat the food 
shall be protected from the growth of 
molds, as well as the growth of yeasts 
and bacteria. 

To kill mold-spores, food must be 
exposed to a temperature of from 
150° F. to 212° P, After this it should 
be kept in a cool, dry place, and 
covered carefully that no floating spore 
can And lodgment on ita surface. 

Sterilization.— Siwx air and water, 
as well as the foods, oont&in bacteria 
and yeasts, and may contain mold- 
spores, all utensils used in the process 
of preserving foods are liable to be 
contaminated with these organisms. 
For this reason all appliances, as well 
as the food, must be sterilised. 

Stewpans, spoons, strainers, etc., 
may be put on the fire m cold or boil- 
ing water, and boiled 10 or 15 minutes. 
Tumblers, bottles, glass jars, and 
covers should be put in oold water and 
heated gradually to the boiling point, 
and then boiled for 10 or 16 minutes. 
The jars must be taken one at a time 
from the boiling water, at the moment 
they are to be filled with the boiling 
food. The work should be done in a 
waU swept tad dusted room, and the 
clothing of the workers and the towels 
used should be dewb The food to be 


sterilised should be perfectly sound 
and clean. 

In canning fruits it is well to re- 
member that the product is more 
satisfactory if heated gradually to the 
boiling point and then cooked the given 
time. 

Utensils Needed for Canning and 
Preserving .— In preserving, canning, 
and jelly making, iron or tin utensils 
should never be used. The fruit acids 
attack these metals and |p give a lad 
colour and metallic taste to the pro- 
| ducts. The preserving kettles should 
j be porcelain lined, enamelled, or of a 
metal that will not form troublesome 
chemical combinations with fruit 
juices. The kettles should be broad 
rather than deep, as the fruit should 
not be cooked in deep layers. Nearly 
all the necessary utensils may be had 
in some ware not subject to chemical 
action. A list of the most essential 
articles follows 

Tw o preserving kettles, 1 colander, 

1 fine strainer, 1 skimmer, 1 ladle, 

1 large-mouthed funnel, 1 wire frying 
basket, 1 wire sieve, 4 long-handled 
wooden spoons, 1 wooden masher, a 
few large paaB, knives for paring fruit 
(plated if possible), flat-bottomed 
clothes boiler, wooden or willow rack 
to put in the bottom of the boiler, 
iron tripod or ring, square* of cheese 
cloth. In addition, it would be well 
to have a flannel straining bag, a frame 
on which to hang the beg, a syrup 
gauge and a glass cylinder, a fruit 
picker, and plenty of clean towels. 

The regular kitdien pans will answer 
for holding and washing the fruit. 
Mixiug bowls and stone crocks can be 
used for bolding the fruit juice and 
pared fruit. When fruit is to be 
plunged into boiling water for a few 
minutes before paring, the ordinwy 
stewpans may be employed for this 
purpose. 

If canning is done by the oven pro- 
cess, a large sheet of asbestos, for the 
bottom of the oven, will prevent the 
cncking of jars. . 

The wooden rack, on which the 
bottles M in the washboiler, is m*d§ 
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in this manner. Have two strips of 
wood measuring 1 in. high, 1 in. wide, 
and 2 in. shorter than the length of 
the boiler. On these pieces of wood 
tack thin stripe of wood that are 1$ in. 
shorter than the width of the boiler. 
These cross-strips should be about 1 in. 
wide, and there should be an inch be- 
tween two strips. This rack will sup- 
port the jars and will admit the free 
circulation of boiling water about them. 
Young willow branches, woven into a 
mat, also make a good bed for bottles 
and jars. 

The wire basket is a saver of time 
and strength, Rg. 175. The fruit to 
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be peeled a pot into the basket, which 
ts lowered into a deep kettle partially 
filled with boiling water. After* few 
minutes the basket is lifted from the 
botHng water, plunged for a moment 
into cold water, and the fruit is ready 
to have the akin draws off. 

A strong wire sieve, Fig. 176, is a 
necessity when paries of fruit are to 
he mads. These neves an known as 
purie sieves. They are made of strong 
win, sod ia addition, bare supports of 
still stronger wire, 

A fruit jricker, Fig. 177, is eerily 
mads and raves time. Cut s piece 
J in. deep from i broad cork ; press 
through ufo a dotes or more coarse 
darning nsedlsi; tack tbs cock on a 
rises cf board, Strike the fruit on 
&» bed ef needles, sod you have a 
tap M« slates, When the work 


i is finished, remove the cork from the 
board, wash and dry thoroughly. A 
little oil on the needles will prevent 
rusting. With needles of the me 
suggested there is little danger of the 
points breaking, but it is worth re- 
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membering that the use of priding 
machines was abandoned in curinc 
prunes on a commercial scale in Cali 
fomia because the steel needles broke 
and remained in the friut. 



m. 


A wooden vegetable masher, Fig. 
17$ ; is indispensable when making 
jellies and paries. 

A syrup gauge and glass cylinder, 
Fig; 179, are not essential to preserv- 
ing, canning, and jelly making, but 
they are valuable aids in getting the 
right proportion of sugar for fruit or 
jelly. The syrup page costs about 
2a. and the cylinder about Is. ) 
lipped cylinder that boklia little ovei 
a gill is the best rise. 

Small iron rings, so cb as sometime* 
come off the hub of cart wheels, may 
be used instead of a tripod for tightly 
raising the preserving kettles from the 
hot itovs or range, 
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To make a flannel straining bag, j just before it is perfectly ripe. In all 
take a square piece of flannel (27 by j soft fruits the fermentative stage 
27 in. is a good size), fold it to make ' follows closely upon the perfectly ripe 
a three-cornered bag, stitch one of the , stage ; therefore it is better to use 


odes, cut the top square across, 
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the opening with strong, broad tape, 
stitch on this binding four tapes with 
which to tie the hag to a frame. 

To use this bag, tie it to a strong 
frame or to the woks of two kitchen 
chairs. If the chain are used, place 
some heavy articles in them ; or the 
bag may hang on a pole (a broom 
handle) which rests on the becks of 
the chairs. A high stool turned up- 
side down makes a good support for 
the bag. Put a bowl on the floor 
under the bag, then pour in the fruit 
juice, which will pass through com- 
paratively clear. 

Before it is used, the bag should be 
washed and boiled in (dear water. 

Sdation md Preparation qf thf 
The selection of fruit is one 
a! the first stops is obtaining suoceesful 
wilt*. The flavour of fruit is not 
<krdoped until it is fully ripe, but 
the time at which the fruit it at its 
for oatufagi jify making, etc., it 


bind j under -npe rather than over-ripe fruit. 

1 This is especially important in jelly 
making for another reason also : in 
over-ripe fruit the pectin begins to 
lose its jelly-making quality. 

All fruits should, if possible, be 
freshly picked for preserving, canning 
and jelly-making. No imperfect fruit 
should be canned or preserved. Gnarly 
fruit may be used for jellies or marma- 
lades by cutting out defective portions. 
Bruised spots should be cut out of 
peaches and pears. In selecting small- 
seeded fruits, like berries, for canning, 
those having a Bmall proportion of seed 
to pulp should be chosen. In dry 
seasous berries have a larger proportion 
of seeds to pulp than in a wet or normal 
season, and it is not wise to can or 
preserve Buch fruit unless the seeds are 
removed. The fruit should be rubbed 
through a sieve that is fine enough to 
keep back the seeds. The strained 
pulp can be preserved as a pur& or 
marmalade. 

When fruit is brought into the 
house, put it where it will keep cool 
and crisp until you are ready to use it. 

The preparation of fruit for the 
various processes of preserving is the 
second important step. System will 
do much to lighten the work. 

Begin by having the kitchen swept 
and dusted thoroughly, that there 
need not be a large number of mold 
g pores floating about. Dust with a 
damp cloth. Have plenty of hot water 
and pans in which jars and utensils 
may be sterilised. Have at hand all 
necessary utensils, towels, sugar, etc. 

Prepare only as much fruit as can 
be oooked while it still retains its 
colour and crispness. Before beginning 
to pare fruit, have some syrup ready, 
j if that is to be used, or if BUgar is to 
be added to the fruit, have it weighed 
or measured, 

Decide upon the amount of fruit 
you will cook at one time, then have 
two bowls -one for the sugar and one 


for the fruit— that will hold j art the 
quantity of each, -A* the fruit is 
pared or hulled, as the case may be, 
drop it into itemeaeuring bowl. When 
the measure » full, put the fruit and 
sugar in the preserving kettle. While 
this is cooking, another measure may 
be prepared and put in the second 
preserving kettle. In this way the 
fruit is oooked quickly and put in the 
jars and sealed at once, leaving the 
pans ready to sterilise another set of 
jars. 

If the fruit is to be preserved or 
canned with syrup, it may be put into 
the jars as fast as it k prepared. As 
soon as a jar is full, pour in enough 
syrup to cover it. 

If several people are helping and 
large kettle* are being used for the 
preserving, or where fruit (like quince* 
and hard pears) must be first boiled in 
clear water, the pared fruit should be 
dropped into a bowl of oold water 
made slightly acid with lemon juice 
(one tablespoonful of lemon juice to a 
quart of water). This will keep the 
fruit white. 

All large, hard fruit must be washed 
before paring. Quinces should be 
rubbed with a coarse towel before they 
are washed. 

If berries must be washed, do the J 
work before stemming or hulling them. I 
The best way to wash berries is to put 
a small quantity into a colander and 
pour odd water over them ; then turn 
them on * .sieve to drain, AH this 
work must be done quickly that the 
fruit may not absorb much water. 

Do not use the fingers for hulling 
strawberries. A ample toiler an be 
bought for a few pence. 

TfpracticaUfi, pare fruit with a diver 
knife, so as not to stain or darken the 
product. The ouiokest and easiest 
way to peel peaches is to drop them 
intobodug water for a few minutes. 
Save a dew kettle a little more than 
half full d boiling water; fill a wire 
beeket with peaches; put a long* 
kud kj fgfijflp under the of 
the basket and lower into the botfcg 
water. At tbeod of few minutes, 


lift the basket out by slipping the 
spoon under the handle. Plunge the 
basket for & moment into a pan for 
cold water, Let the peaches diain a 
minute, then peel. Plums and toma- 
toes may be peeled in the same manner. 

If the peaches are to be canned in 
syrup, put them at once into the 
BteriWl jars. They may be canned 
whole or in halves. If in halves, 
remove nearly all the stones or pits. 
For the sake of the flavour, a few 
stones should be put in each jar. 

When preparing cherries, plums or 
crab apples for canning or preserving, 
the stem or a part of it may be left 
on the fruit. 

When preparing to make jelly, have 
ready the cheese-cloth strainer, ena- 
melled colander, wooden spoons, vege- 
table-masher, measures, tumblers, pre- 
serving-kettles and sugar. 

If currant jelly is to be made, free 
the fruit from leaves and huge stems. 
U the jelly is to be made from any of 
the other small fruits, the stems and 
hulls must be removed. 

When the jelly is to be made from 
any of the large fruits, the important 
part of the preparation is to have the 
fruit washed clean, then to remove the 
item and the blossom end ; nearly all 
the Urge fruits are better for having 
the akin left cm. Apple* and peant 
need not .be oored, There it so much 
gummy subctence in theoore* of quinces 
that it is beet not to use thia portion 
in making fine jelly. 

Making Syrup for V* » Owmng 
and Prt$crring.—l pint w or and 1 
gill of water give* sirup of 4<r density ; 
use for preserved strawberries end 
cherries, 

1 put sugar and ^ pint water gives 
syrup of W density. 

1 pint sugar and 3 gills water gives 
syrup of 2fr density ; use either this 
or the preceding for preserved peachy 
plums, quince*, currants, etc. 

] pint sugar and 1 pint water gives 
syrup of 24° dearity ; use for camW 
add fruits, 

1 pint sugar and lipiat water gives 
syrup of irdsad^, 
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1 pint sugar and 2 pint* water give* 
syrup of 14° density ; use either of 
these two light syrups for canned 
pears, peaches, sweet plums, and 
cherries, raspberries, blueberries and 
blackberries. 

The lightest syrups may be used for 
filling up the jars after they arc taken 
from the oven or boiler. The process 
of making a syrup is very simple, but 
there we a few points that must be 
observed if syrup and fruit are to be 
perfect. Put the sugar and water in 
the saucepan and stir on the stove 
until all the sugar is dissolved. Heat 
slowly to the boiling-point and boil 
gently without stirring. The length 
of time that the syrup should boil will 
depend how rich it is to be. All syrups 
are better for boiling from 10 to 30 
minutes. If rich syrups are boiled 
hard, jarred or stirred, they are apt 
to crystallise. The syrup may be 
made a day or two in advance of can- 
ning time. The light syrups will not 
keep long unlees Boiled, but the heavy 
syrups keep well if covered well. 

Canning fruit.— Thia method of 
preserving fruit for home use is from 
all point* the most desirable. It is 
the easiest and commonly considered 
the most economical and the best, 
because the fruit is kept in a soft and 
juicy condition in which it is believed 
to be easily digested. The wise house- 
keeper will can her principal fruit 
supply, making only enough rich pre- 
serves to serve for variety and for 
special occasions. 

The success of canning depends upon 
absolute sterilisation. If the proper 
caw » exercised there need be no 
failure, except in rare cases, when a 
spore has developed in the can. There 
are several met nodi of canning ; and 
while the principle is the same in 01 
method*, the condition# under which 
«e housekeeper must do her work, 
“ay, in her cue, make one method 
convenient than another, For 
this renon three will he given which 
are' considered the best and eeriest. 
7* are \ Cooking the trait in the 
an oven; oookii* the fruit in 


the jars in boiling water ; and Btewing 
the fruit before it ifl put in the jam, 
'Die quantity of sugar may be increased 
if the fruit is liked sweet. 

It iB most important that the jars, 
covers, and rubber rings be in perfect 
condition. Examine each jar and 
cover to see that there « no defect in 
it. Use only fresh rubber rings, for 
if the rubber is not soft and elastic the 
sealing will not be perfect. Each year 
numbers of jars of fruit are lost be- 
cause of the false economy in using an 
old ring that hag lost its softness and 
elasticity. Having the jars, covers, 
and rings in perfect condition, the next 
thing is to wash and sterilise them. 
Have two pans partially filled with 
cold water. Put some jars in one, 
laying them on their rides, and some 
covers in the other. Place the pons 
on the stove where the water will heat 
to the boOing-point. The water 
Bhould boil at least 10 or 15 minutes. 
Have on the stove & shallow milk pan 
in which there is about 2 in. of boiling 
water. Sterilise the cups, spoons and 
funnel, if you use one, by immersing 
in tailing water for a few minutes. 

When ready to put the prepared 
fruit in the jare slip a broad skimmer 
under a jar and lift it and drain free 
of water. Set the jar in the shallow 
milk pan and fill to overflowing with 
the tailing fruit. • Slip a silver-plated 
knife or the handle of a spoon around 
the inside of the jar that the fruit and 
juioe may be packed solidly. Wipe 
the rim of the jar, dip the rubber ring 
in boiling water and put it smoothly 
on the jar, then put on the cover and 
fasten. Place the jar on a board and 
out of a draught of cold air. The 
work of filling and sealing must be 
done rapidly, and the fruit must be 
boiling not when it is put into the 
jars. If screw covers are used it will 
| w Docwnry to tighttn th$m &ftor tho 
has cooled and contracted, 
the fruit is cold wipe the jars 
with a wet doth, paste on the label*, 
if any, and put the jars on shelve* in 
a cod, dark closet. 

In canning, any proportion of sugar 
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®*y be used, or fruit may be canned 
without the addition of any sugar. 
However, that which is designed to be 
served as a sauce should have the sugar 
cooked with it. Fnut intended for 
cooking purposes need not have the 
sugar added to it 

Juity fruits, such as berries and 
cherries, require little or no water. 
Strawberries are better to have no 
water added to them. The only ex- 
ception to this is when they are cooked 
in a heavy syrup. 

Baifbana .— 12 qt of raspberries, 
2 qt. of sugar. 

Put 2 qt of the fruit in the presor- 
ting kettle ; heat slowly on the stove ; 
crush with a wooden vegetable masher ; 
spread a square of cheese cloth over a 
bow], and tarn the crushed berries 
and juice into it Prew c .t the juice 
which turn into the preserving kettle. 
Add the sugar and put on the stove ; 
stir until the sugar is dissolved. , 
When the syrup begins to boil add the 
remaining I0qt of berries. Let them 
heat slowly. Boil 10 minutes, count- 
ing from the time they begin to bub- 
ble. Slim well while boiling. Put 
in cans and seal as directed. 

Satfbtrries and Currant!.— 10 qt 
of raspberries, 3 qt of currants, 2} qt. 
of sugar. 

Heat, crush and press the juice from 
the currants and proceed as directed 
for raspberries. 

BUckberria,~T\» same as fo^ 
raspberries. ' 

Currants. -12 qt of currants. 4 qt 
ofiqpr. Treat the same as for rasp- 
berries, 

(honbtrna.—ft qt. of berries, 1) 
qt of sugar, 1 pint of water. 

P°r g»«a gooseberries dissolve the 
npr in water, then add the fruit and 
cook 15 minutes. Ripe gooseberries 
•» to be fretted the asms is the green 
fruit, UrtureculyhaHas much water. 
Cfreso gooadxrrM nay also be canned 
tb# nos si rhubarb, 
iM*tfo-43qk d berries, 1 qi 
of mr,l pint of water, 

Put wa ter, berries, and sugar b the 
pmriaf buk) hmtMj, Sod 


15 minutes, counting from the time 
the contents of the kettle begin to 
bubble. 

Chtma .— 8 qt. of cherries, ty qt. 
of sugar, 1 pint of water. 

Measure the cherries after the stems 
have been removed. Stone them or 
not, as you please. If you stone them 
be careful to »ve all the juice. Put 
the sugar and water in the preserving 
kettle and stir over the fire until the 
sugar is dissolved. Put in the cherries 
and heat slowly to the boiling point. 
Boil 10 minutes, Bkimming carefully. 

Grapa.~~% qt. of grapes, 1 qt. of 
sugar, 1 gill of water. 

Squeeze the pulp of the grapes out 
of the skins. Cook the pulp 5 minutes 
and then rub through a sieve that is 
fine enough to hold back the seeds. 
Put the water, skins and pulp into the 
prewiring kettle and heat slowly to 
the boiling point. Skim the fruit and 
then add the sugar. Boil 15 minutes. 

Sweet grapes may be canned with 
lew sugar, very sour ones may have 
more. 

iftuharfc— Cut the rhubarb when it 
is young and tender. Wash it 
thoroughly and then pare ; cut into 
pieces about 2 inches long. Pack in 
sterilised jars. Fdl thrfjara to over- 
flowing with cold water and let them 
stand 10 minutes. Drain off the 
water and fill again to overflowing with 
fresh cold water. Seal with sterilized 
rings and covers. When required for 
use treat the same as fresh rhubarb. 

Green gooseberries may be canned 
to the same manner, Rhubarb may 
be oooksd and canned with sugar in 
the same manner as gooaebemee. 
Pacha, qi of peaches, 1 qt. of 

T , fl qt. of water. 

t the sugar and water together 
and stir over a fire until the sugar is 
<b*sol?ed. Wh* the syrup boils 
•Walt. Draw tbs kettle back where 
the syrup wfll keep hot but not boil. 
Pen the peaches, out to halves, and 
remove the stones, ante* you prefer 
to can the fruit whole, 

Pat * toy* of the prepv«l fruit 
into the pnwrTty kettle and w** 
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with aorae of the hot syrup. When 
the fruit begin* to boil, skim carefully. 
Boil gently for 10 minutes, then put 
in the jars and seal. If the fruit ia 
not fully ripe it may require a little 
longer time to cook. It should be so 
tender that it may be pierced easily 
with a silver fork. It ia best to put 
only one layer of fruit in the preserv- 
ing kettle. While this is cooking the 
fruit for the next batch may be 
pared. 

JWi.— If the fruit ia ripe it may 
be treated exactly the same as peaches. 
If, on the other hand, it is rather hard 
it must be cooked until ao tender that 
a silver fork will pierce it rewlily, 

Quinces,— 4 qt. of cored, pared, and 
quartered quinces ; 1 $ qt. of sugar ; 
2 qt. of water. 

Rub the fruit hard with a coarse, 
crash towel, then wash and drain . 
Pare, quarter and core ; drop the 
pieces into cold water. Put the fruit 
in the preserving kettle with cold 
water to cover it generously. Heat 
slowly and simmer gently until tender. 
The pieces will not all require the same 
time to oook. Take each piece up as 
won as it il ao tender that a silver 
fork will pace it readily. Drain on 
a platter. Strain the water in which 
the fruit was cooked through cheese 
cloth. Put 2 qt, of the stained liquid 
and' the sugar into the preserving - 
kettle ; stir ova the fire until the 
sugar is dissolved. When it boils, 
skip wdland put in the cooked fruit. 
Boiigently for about 20 minutes. 

CVoA Applet.— $ qt. of apples, U 
qt, of sugar, 2 qt. of water. 

Put the sugar and water into the 
Pawning kettle. Stir ova the fire 
until the sugar is dissolved. When 
the syrup bous skim it 

Wash the fruit, rubbing the blossom 
«ri.well. PutitintheWHi^synip, 
tod oook gently until tender. It will 
j ^ram 20 to 50 minutes, depend* 


74 Qt of plums, 2 qt. of 
pint of water. 


desired to remove the akin of any 
variety, plunge them in boiling water 
for a few minutes. When the skins 
are left on, prick them thoroughly to 
prevent bursting. 

Put the sugar and water into the 
preserving kettle and stir over the fire 
I until the sugar is dissolved. Wash 
and drain the plums. Put some of 
the fruit in the boiling Byrup. Do 
not crowd it. Cook five minutes; 
fill and seal the jars. Put more fruit 
in the syrup. Continue in this manner 
until all the fruit is done. It may be 
that there will not be sufficient syrup 
toward the latter part of the work ; 
for this reason it is well to have a little 
extra syrup on the back of the stove. 

Stated Tomatoes ,— Wash the toma- 
toes and plunge into boiling water 
for 5 minutes. Pare and slice and 
then put into the preserving kettle ; 
set the kettle on an iron ring. Heat 
the tomatoes slowly, stirring fre- 
quently from the bottom. Boil for 
thirty minutes, counting from the 
time that the vegetable actually begins 
to boil. Put in sterilised jars and 
seal. 

Whole Tomatoes.— $ qt. of medium- 
sired tomatoes, 4 qt. of sliced toma- 
toes. 

Put the pared and sliced tomatoes 
into a stewpan and cook as directed 
for stewed tomatoes. When they 
have been boiling 20 minutes, take 
•from the fire and rub through a 
strainer. Return to the fire. 

While the sliced tomatoes are cook- 
ing, pare the whole tomatoes and put 
thorn in sterihred jars. Pour into the 
jars enough of the stowed and strained 
tomato to fill all the interstices. Put 
the uncovered jars in a moderate oven, 
placing them on a pad of asbestos or 
in shallow pang of hot water. Let the 
vegetable oook in the oven for } hour. 
Take from the oven and fill to over- 
flowing with boiling-hot, strained to- 
mato, then seal If there is any ef 
the strained tomato left, can it for. 


ktodi of plums can be 

wMvWiUmii#!*, mt a 


Qumtd Fntti Cooked » A* Okm, 

-This method of canning fniit, in the 
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opinion of the writer, is the one to be 
preferred. The work is easily and 
quickly done, Mid the fruit retains its 
shape, colour and flavour better than 
when cooked in the preserving kettle. 

Cover the bottom of the oven with 
a sheet of asbestos, the kind plumbers 
employ in covering pipes. It is very 
cheap, and may usually be found at 
plumbers shops. If the asbestos ia 
not amiable, put into the oven shal- 
low pans in which there are about 2 
inches of boiling water. 

Sterilise the jars and utensils. Make 
the syrup ; prepare the fruit the same 
as for oooking in the preserving kettle. 
Fill the hot jars with it, and pour in 
enough syrup to fill the jar solidly. 
Run the blade of a silver-plated knife 
around the inside of the iar. Place 
the jars in the oven, either on the 
asbestos or in the pan of water. The 
oven should be moderately hot. Cook 
the fruit 10 minutes; remove from 
the oven ami 611 the jar with boiling 
syrup. Wipe and seal. Place the 
jars on a board and out of a draught 
of air. If the screw covers are used 
tighten them after the glass has cooled. 

Urge fruits, such as peaches, pears, 
quince*, crab apples, etc,, will require 
about a put of syrup to each quart jar 
of fruit. The small fruit will require 
a little over } pint of syrup. 

The amount of sugar in each quart 
of syrup should be regukted to suit 
the fruit with which it is to be used. 
The data on page will be a guide. 
The quantities given will not make the 
fruit very sweet. The quantity of 
sugar may be increased or diminished 
to suit the taste. 

Canned Fruit Cooked in a Water 
Bath .— Prepare the fruit ami syrup as 
for cooking in the oven. 

Fill the sterilised jar* and put the 
cows on loosely. Have a wooden 
rack in the bottom of a wash boiler. 
Put in enough warm water to come to 
about 4 inches above the rack. Place 
the filed far* in the boOer, but do 
nut H them touch one another. 
Pack eieaa white cotton rags, or per- 

kft Qi yiip rot*, Mtattffl 
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and around the jars to prevent them 
from striking one another when the 
water begins to boil. 

Draw the boiler back and take off 
the cover. When the steam passes 
off, take out one jar at a time and 
place in a pan of boiling water beside 
the boiler, fill up with boiling Byrup, 
and seal. Put the jars on a board, 
and do not let cold air blow upon 
them. If screw covera are used, 
tighten them when the glass has 
cooled and contracted. 

Canning and Presermg on 
a Lar^e Scale. -Factory canning 
as practised in the United State* is 
done either by the open-buth process 
or closed bath, the latter, of course, 
offering a very much wider power of 
control than tlie former, in which the 
temperature is limited to that of boil- 
ing water. In the open bath process 
the time is taken from the point at 
which the water boils, and in the 
closed bath system from the time at 
which the content* of the tank reach 
the pre determined temperature. The 
material to be canned is placed in the 
tins and heated to boiling point for a 
short time before the tins are waled, 
after which they are submitted to the 
final cooking. The following is a Bum • 
raary of the usual tempenttunaallowed 
for various foods. 

A jDpfrs. — Exhaust 5 minutes at 212 ; 
open-bath, 10 minutes at 212 ; closed- 
hath, 3 minutes at 240, 

Cherria,— Exhaust, 7 minutes at 
212 ; open-bath, 12 minutes at 212 ; 
closed-bath, 4 minutes at 240. 

Qoottberrkt.— Exhaust, 7 minuU* 
at 212 ; open-bath, 12 minutes at 
212 ; closed-bath, 4 minutes at 240. 

Pacha.— Exhaust, 5 minutes »t 
212 ; open-bath, 10 minutes at 212 ; 
closed-bath, 4 minutes at 240. 

Peart, —Exhaust, 5 minutes at 21 2 ; 
open-bath. 12 minutes at 212 ; closed 
bath, 5 minutes at 240. 

Atparogut.— Exhaust, 10 minute* 
at 212 ; closed-bath, 30 minutes »t 
240. 

frewfoea-Exhauat, 10 minutes at 
312; open-bath, 30 minutes at 2U 
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for 3-lb. can. Closed-bath, 1 0 minutes 
at 240 for 3-lb. can, and 8 minutes for 
2-lb, can. 

McaU.— Exhaust, small cans (up 
to 3 lb.) 10 minutes at 212, large cans 
(np to 6 lb.) 15 minutes at 212, 14-lb. 
cans, 20 minutes at 212. dosed-bath, 
from 5 to 45 minutes at 240, in accord- 
ance with weight, 

For further information on this 
subject refer to the works of Schwab 
and Pacrette, in which very detailed 
instructions are to be found, for work- 
ing of a canning plant, on commercial 
lines. 

Charred Paper.— Collodion is 
poured over the charred paper, In a 
few minutes this dries, and a tough 
transparent coating is produced, 
through winch the printing, etc., can 
be seen. Bank-notes ami other docu- 
ments charred by fire have been 
thus successfully treated. (‘Seient. 
Amer.') 

Distilled Water.~In tire first 
place, contrary to the general opinion, 
condensed steam does not always fur- 
nish pure distilled water. The drip 
from the cylinders of steam engines is 
never fit for use, not being half so 
good as ordinary rainwater. In pre- 
paring distilled water, the directions 
generally given to reject the portion 
tliat first comes over should never be 


satisfaction. Say the still is of 5 gal, 
capacity, not more than 4 should ever 
be distilled therein : take then 4| gal. 
of good clear well water ; boil violently 
in a bright tin vessel for 10 minutes— 
this drives off almost the last trace of 
ammonia; then introduce into the 
perfectly clean still; start the process; 
reject the first § gal., and save the 
succeeding 2| gal. 

This i» to be stored as follows: 
Prepare an empty carboy by boring 
with a rat- tail file a hole in the 
shoulder : through this hole introduce 
a glass siphon, made air-tight at the 
point of contact with the carboy by 
slipping over the siphon tube a piece 
of rubber tubing, and on the longer 
arm of the siphon place another piece 
of rubber tubing about 4 in. long, pro- 
vided with a pinchcock. Into the 
mouth of the carboy fit a perforated 
cork, holding a glass tube filled with 
cotton ; this is to be inserted as a 
stopper, the tube filled with cotton 
acting as a vent. All the air entering 
the carboy will be drawn through the 
cotton, thus being filtered perfectly 
free from motes. It is these motes, 
or dust particles, among which the 
seeds of the conferva exist that cause 
: the ropiness which is to be avoided. 

The distilled water in dropping 
I from the mouth of the condenser into 


omitted. 

The bert water from which to pre- 
pare the distilled article is, in my 
opinion, good clear well water. Rain- 
water is generally well loaded with 
organic matter, and holds generous 
quantities of ammonia in solution, 
Ammonia, of cuuree, distils over, and 
this impurity the Pharmacopoeia does 
not permit. Prof. Lloyd onoe said 
that m order to prepare an acceptable 
article of diatillea water from the city 
*t Cincinnati, it was necessary to dis- 
til 3 to 4 times from an ordinary appa* 
ratui ; but that now, by carrying a 
Jfkadpipe to the third storey ofhia 
«ctory, the product obtained waa 
good. 

^fcanriMBwrtarebdirtflliag 
wl iSf amr M to glw 


the receiver, as a rule, becomes con- 
taminated with air motes, and unless 
these be removed before the water is 
finally deposited in the carboy, con- 
fervoid growths will appear. 

To accomplish this, the distilled 
water must be brought to a boil in a 
bright tin vessel, the warm carboy 
thoroughly rinsed with it, and when, 
at last, the container is full, insert 
the perforated stopper carrying the 
tube filled with cotton ; start the 
siphon, and now, if the stopper is 
not removed, the entire contents may 
be used, as required, and not a single 
fleck will form therein. (J, N. 
Hurty.) (&* DiBTiLLrao, VoL I.) 

Sggt. —Borne months ago there ap- 
peared in the bulletin, issued by the 
Italian Minister of Agriculture, the 
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result of & series of experiments by 
Dr. Gampanim, intended to ascertain 
the beet means of preserving eggs. Dr. 
Oampanini, after reviewing the beet 
known means of preserving eggs— by 
salt water, lime water, silicate of 
potash, vaseline, and cold storage- 
described his experiments, for which 
he claimed better results than all 
others. Hia theory is that to preserve 
eggs some system must be adopted 
that will absolutely prevent the 
exchange between the air outside and 
that inside the egg, it being this 
continual change that causes putre- 
faction. Dr. Campanini selected per- 
fectly , freeh eggs and covered them 
with lard so as effectually to stop up 
all the poree. The sheik were thus 
rendered impermeable, the exchange 
of air was prevented, and the obstruc- 
tion of the poree not permitting the 
evaporation of the water, there was no 
la* of weight. When properly coated 
with lard— not too thickly— the eggs 
are put in baskets or boxes upon a bed 
of tow or fine odourless shavings, and 
ao arranged that there will be no point 
of contact between them— otherwise a 
mould will develop and putrefaction 
result. By this process Dr. Campanini 
kept a quantity of eggs for a whole 
year — through a very hot summer 
and a very cold winter— and they were 
perfectly preserved. He says that 
two pennyworth of lard sufficed to 
coat 100 eggs, Jnd that any one could 
easily prepare that number of eggs in 
one hour's time. 

Filh. — Before alluding to recent 
process®! for preserving fish in a fresh 
state, some space may be devoted to 
the ordinary methods of curing fish. 

fferriy$.-M» fish are spread on * 
floor, and sprinkled with nit ; whe 
sttffideotJy salted, they are throw 
nto kgs rets, and washed. Etc 
flab k Hit threaded through the gill 
ob fcng thfll iphe holding 26 each 
Thao an tug upon Mle s in th 
smorfag-foofi, woere fires rf oil 
bovgfai an k*pt Baoukteru*. ft 




“red-herrings” for export are salted 
more, and are smoked for 3 or 4 to 
40 dayB, usually about H days. 
“ Kippers " are taken while fresh, and 
split up. They are then washed, and 
thrown into vate with plenty of salt 
for a few minutes ; finally they a.-e 
spread out on tenter-hooks, on rads, 
and hung up for 8 hours’ smoking. 

Oysters,— A method of preserving 
oysters is adopted by the Chinese, 
The fish are taken from the shells, 
plunged into boiling water for an in- 
stant, and then exposed to the sun till 
all the moisture is removed. They 
remain fresh for a long time, and re- 
tain their full flavour. Only the fat- 
test can be so treated. Oysters are 
also laigely “canned," much in the 
same way as salmon. 

Sardines. — The beheaded and 
cleaned fish are spread upon sieves, 
aud plunged for 1 or 2 minutre be- 
neath the surface of boiling oil in 
coppers. After draining a little, the 
fish are packed closely in tin box**, 
which are filled up with pure cold oil, 
and soldered. The quality deterio- 
rates with every immersion, owing to 
the matters disengaged by the bomng 
oir, and the coppers need frequeut 
replenishing with ofl. 

Shrimps,— To preserve shrimp* in 
a dried state, they are boiled for } 
hour with frequent sprinkling of uit ; 
then spread out on hard dry ground, 
with frequent turning, to dry and 
bleach for 3 or 4 days. They are then 
trampled to remove the shells, and 
are winnowed and bagged. 

Refrigeration, — This process is 
applicable to all kinds of fish, (See 
Ruwm.jm,) 

Flower*,— Roses may be cut in 
the summer and autumn months and 
so treated that tbsy maybe brought 
out in full bloom during the flower- 
less months of winter. Gather the 
flowers in bud and when quite dry, 
a* any traos of damp will quite spoil 
the results. DipthewxJsrf (be items 
in hot wax, then carefully tie the 
petale with lift thread to keep them 
m place. Wta this fc dot* are folly 
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'wrap up each bloom in fine tissue ties, while giving up their moisture, 
paper, tying up the ends of the wrap- no' fermentative action being engen- 
pere with thread, then lay the tied- dered, This hag led to the adoption 
up blooms in air-tight tin boxes, pack* of the *' 

mg them so that they are not crushed Cold-blast System.— The fruit or 
together in any way, vegetables are deprived of moisture 

Finally put away the bbxes in a by subjection to dried air at a low 
cupboard which keeps of fairly even temperature. The air is compressed 
temperature, but not too warm, Wien in a chamber containing chloride of 
required for use, the buds must be calcium, or any other compound poe- 
taken most carefully from the box (as searing Btrong dehydrating qualities, 
they are very brittle when dry), and Chloride of calcium is in practice pro- 
after removing the tissue paper and bably the best, as it so readily gives 
the silken bands tying up the petals, up the absorbed water on being heated, 
the stems we cut with a sharp pair of The compressed and dried air is then 
fdRSors just above the waxed ends, admitted into a chamber containing 
anti then placed in water for about the substances to be treated. The 
5 minutes. The blooms are then expansion lowers its temperature some- 
placed in a burin of fresh cold water what, which should be maintained be- 
into which has been thrown a handful tween 32° and 60° F. -(0° and 15° C.). 
of salt, and the basin put in a warm Thesubstances are distributed through- 
cupboard for a few hours, when the out this chamber on perforated trays, 
blooms will develop much of their j so as to be fully exposed to the current 


original beauty. Though not always I 
successful, this process will neverthe- 
less give a fair proportion of blooms 
at a time of year when they are very 
scarce. Success depends on only 
storing perfectly dry buds, and on not 
letting the petals be touched by water, 
during the process of revival. 

Pood.— (Set “Canning and Pre- 
serving " (page 445). 

Fruit, wain, and Vegetables. 

Desiccation.— The amplest form of 
desiccation is by ordinary Bun- and 
wind-drying, as conducted in hay- 
making, The next step is by radiated 
sun-heat, as in ooffee-drying ; a further 
advance is made by the application of 
artificial heat, as in hop-drying and 
tea-drying. The primary object in 
all these cases is the removal of the 
water mechanically present, and with- 
out whose presents fungoid growths 
and decay cannot exist- As a curative 
agent limply, the application of heat 
however, unnecessary and injurious 
curing a partU destruction of the 
wour, and more or toss fermentative 
ftoage* Research has moved that 
the Wi&W and W*F, 
(0° aod 15*0.) vegetable substances 
wt4inthetrfl. TOV * cl diliotherquali. 


of cold dry. air passing through. All 
the moisture is thus removed, without 
the least detriment to the flavour, 
colour, and other virtues of the sub- 
stance acted upon. The process has 
a great advantage over hot-drying, 
both in the cost entailed- and the re- 
sult acliieved. Fruit and vegetables 
thus prepared, and packed with ordin- 
ary care, remain good for an indefinite 
period, and resume their natural shape 
and dimensions when placed in water. 

Hot-air Proem.— { 1) A common 
method of conducting the operation 
is as follows : The fruit or vegetable 
is pared and cored, if necessary, and 
then finely shredded. The shreds are 
spread on galvaniaed-iron wire screens 
in the evaporator, a 3-storeyed 'cham- 
ber, through which passes a current * 
of air heated to 240° F, (Ufi 0 C.). 
The screens rest on endless chains, 
that move upwards at intervals of 3 
to 5 minutes, when a fresh screen is 
put on below, and a finished. one ia 
taken off at the top. The evaporation 
is very rapid. The cores and peelings 
of ippil*, etc., are made into vinw.. 
(2) Another plan •» by -means of a 
vacuum-pan, Wed to 120° to 1?$* 
F, (4fl° to 77°C.), The air k dried 




456 Preserving j .Gam, Hay, Honey, 


passage over chloride of calcium, 
operation occupies 20 minutes, 

Maston and Gannal't Proem 
Vegetables are submitted for a few 
minutes to steam at 70 lb. a eq. in., 
then dried by air at 212° F. (100° 0.), 
subjected to hydraulic pressure so as 
to form tablets, and, when required 
for use, are soaked in cold water for 
6 hours. 

. Cantons Proem for Potatoes,— 
The potatoes are peeled and cut into 
discs, and are scalded by immersion 
in nearly boding water. They are 
then dried hard in an oven. To pre- 
serve the white colour, they are treated 
with water acidulated with 1 percent, 
of sulphuric acid. They are then 
washed in cold water and dried. 

Saoct Proem.— Sacc's process for 
preserving vegetables a as follows : 
He vegetables are warmed to destroy 
their rigidity, and are then packed in 
barrels, and surrounded with J their 
weight of acetate of soda in powder, j 
by which their moisture is absorbed. | 
In summer the action is immediate ; ! 
but in winter it may be necessary to 
put tire barrels into a room heated to 
68° P. (20° C.). After 24 hours, the 1 
vegetables are removed, and kept in 
a dry atmosphere. For use, they are 
soaked in cold water for 12 hours. 

Cooking .— 1 Hie preservation of vege- 
tables by cooking them in sealed cases 
is dep indent on the destruction of all 
organic germs by the heat of the boil- 
ing and the perfect eicluaioQ of air. 
(«Sfee “ Canning,” page 446.) 

PiekUng.— Curing by means of adds, S 
as acetic add, vinegar, etc., is the pro- 
cess commonly known as ** pickling/’ 
In the ordinary way, the vegetables 
are kept soaking for a long time in 
brine, Mid are then pickled in acetic 
add. An improved method, by which 
months of tune are saved, is to exhaust 
them under ao air-pomp, and then to 
force in nfiud vinegar under a pressure 
of 46 lb. per aq. in. 

Chan,— Hirichbetg adds a few 
drops of sulphuric- add, whereby the 
Kme contained hi the gum is predpb 
Mad as nlpbata j after standing, the 


mucilage is strained off, and exhibits 
no tendency to moiddiness even after 
standing for 18 months. (‘Lee 
Mondee, 1 ) 

Hay, -* Professor Wrighteon, of 
the Royal Agricultural College, Ciren- 
cester, Writes to the ‘Times’ as 
follows : Will you allow me a few 
lines’ space to call attention at this 
seasonable time of the year to a pro- 
cess of preserving fodder for winter 
use little known, and, so far as I am 
aware, never practised in this country ? 
It gives as its product what is known 
all over the Austrian Empire as 
“bout” hay, which, I may add, I 
have aeen used extensively on -many 
large estates. The process of making 
sour hay is not only exceedingly 
simple, but in the event of a wet 
season might be adopted in this humid 
climate with excellent effects, as 
neither drying wind nor sun are re- 
quired. The green grass, green Indian 
com, or other fodder is simply 
crammed down into graves or trenches, 
4 ft, wide and 6 ft. to 8 ft. deep, 
until it forms a compact mass up to 
the surface, and the whole is then 
covered with 1 ft., or rather more, uf 
earth, rounded over so to form a long 
mound. No salt is used, Mid the 
wetter the fodder goes the better. 
The preservation is complete, and 
when cut out with a hay spade in 
winter, the fodder is of a rich brown 
colour, and has a slightly sour, but 
on the whole agreeable flavour. ” 
Honey. --Honey, according hi 
Vogel, contains on an average 1 F r 
oent. of formic add. Observing that 
crude honey keeps better than that 
which has been clarified, Myliua has 
tried the addition of formic acid, and 
found that it prevents fermentation 
without impairing the flavour of the 
hooey. 

Indinrnbber,— (1) In the opinion 
of Hempel, the hardening of vulcan- 
ised indiarubber ia caused by the 
gradual evaporation of the solvent 
liquids contained in the indiarubber, 
aod introduced during the process of 
ttkwirtto; Guided by t& nation, 



Peesebvutg : Indiarubber, Leather, Leeches. 457 


hfl has made experiments fora number 
of years in order to find a method for 
preserving the indiarubber. He now 
finds that keeping in an atmosphere 
saturated with the vapours of the 
solvents answers the purpose. India- 
rubber stoppers, tubing,' etc., which 
still possess their elasticity, are to be 
kept in vessels containing a dish filled 
with common petroleum. Keeping in 
wooden boxes is objectionable, while 
keeping in airtight glass vessels alone 
is sufficient to preserve indiarubber 
for a long time. Exposure to light 
should be avoided as much as possible. 
Old hard indiarubber may be softened 
again by letting the vapour of carbon 
bisulphide act upon it. As soon as it 
nas become soft, it must be removed 
from the carbon bisulphide atmosphere 
and kept in the above way. Hard 
stoppers are easily made fit for use 
again in this manner, but the elastic 
properties of tubing cannot well be re- 
stored. (‘Ber. Chem. Gee, 7 ) (2) In 
order to prevent indiarubber materials 
from hardening and cracking, they are 
steeped in a bath of melted paraffin 
for a few seconds, or several minutes, 
in accordance with the size of the arti- 
cles, and then dried in a room heated 
to about 212° F. (100°C.). 

Praming the Latex , —Careful ex- 
penmen ts at theLaZacualpa botanical 
station and rubber laboratory have 
shown that by the addition of formalin, 
latex can be Kept for at least twenty- 
seven months without changing its 
character. Salicylic acid in small 
quantities has also proved to be a 
good disinfectant of the latex. 

leather, -<1) Equal parts of 
mutton fat and linseed oil, mixed with 
T V their weight of Venioe turpentine, 
and melted together in an earthen pip- 
kin, will produce a •' dubbin " whioh 
is very efficacious in preserving leather 
when exposed to wet or snow, etc. It 
*5ould be applied when the leather is 
mate dry sod warm. (2) Many other 
formula exist for dubbins, but all oon* 
tain emntially the same ingredients. 
(&) A solution of 1 os, solid paraffin 
ia i pint tight naphtha, to which 9 


drops gweet-oil have been added, is put 
cold on the soles, until they will ab- 
sorb no more. One dressing will do 
for the uppers. This process vastly 
increases the tensile strength of every 
stitch ; and, wliile not removing the 
natural moisture of the leather, de- 
cidedly waterproofs the boot. A sole 
lasts 2 montlta longer when so treated. 
(4) There is nothing like castor- oil for 
preserving leather. Applied once a 
month, or once or twice a week in 
snowy weather, it not only keeps the 
leather soft, but makes it waterproof. 
Copal varnish is the best thing to 
apply to the soles ; but the latter 
should be thorougldy dry, and if they 
have been worn, they should be pre- 
viously roughed on the surface before 
applying the varnish. Linseed-oil is 
perhaps better than nothing, but it 
rots the leather ; hence the objection 
to “ dubbins” and other mix-ups of 
mutton -suet, linseed-oil, etc. The 
very best thing for waterproofing soles 
is Szerelmey's freestone liquid ; 3 or 4 
coats of this render the sole perfectly 
waterproof, aud more durable. With 
regard to castor-oil, it may further be 
said that it does not prevem! a polish 
being produced on the boots, and that 
leather so treated is avoided by rata, 
if even its proportion be only l to $ 
tallow. (5) Long-continued observa- 
tion shows that harness and other 
leather exposed to the action of ammo- 
nia continually given off in stables, 
i become weak and rotten sooner than 
ordinary leather. Even when care is 
taken to protect them with grease, 
f this takes place. The addition of a 
small quantity of glycerine to the oil 
or fat employed in greasing such kind 
of leather, has been recommended to 
keep it always pliable and soft. 

Leeches.—' The health and “bit- 
ing" propensities of the Sanguinga 
depend upon a number of circum- 
stances, some of which are rather ob- 
scure, but it may be stated in general 
terms that the abeeooe of decaying 
animd matte, and of too great an ex- 
cess of iime-ealti, are points which 
should be aimed at most particularly, 
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Sodden changes of temperature are 
also detrimental to leeches, which 
should be kept in rain-water of good 
quality frequently renewed, provided 
it is not too pure to afford them nutri- 
ment, They are peculiarly sensitive 
to electrical influences ; many confined 
in the usual small receptacles will 
sicken and die, apparently “ quite un- 
accountably," but really from the 
effects of that electro-inductive condi- 
tion existing before a thunderstorm, 
Mid popularly known as “ thunder in 
the air," If the usual leech-vase or 
barrel, say of glass or china, be put 
into direct conductive communication 
with the earth by means of a stout 
metallic chain dipping into the water 
and connected by ha other extremity 
to, Bay, the gas- or water-pipes of a 
house, fewer leeches in summer will 
die than if this precaution is not taken. 
When kept in the usual rather small 
Teasels, the water should be renewed 
every 8 or 10 days with fresh water of 
the same temperature* as that in the 
leech-vase itself. Bust must be ex- 
cluded from the vessel by a oovering of 
fine gauze, and the bottom should be 
occupied by a layer of clean fine gravel 
or coarse sand, to which has been added 
a few lumps of well-burnt oak or pin* 
wood charcoal. The whole of this 
bottom layer should be renewed within 
6 to 8 or 10 weeks, according to the 
time of year. A little pure “ crystal- 
lized" htnoxide of manganese in the 
granular condition, and carefully freed 
from fine powder by sifting, is often of 
great assistance in keeping the water in 
a wholesome condition. Towards the 
same end also, a few growing plants of 
the VaUimii tpvratii will powerfully 
contribute ; bat perhaps the most effi- 
cient factor in this direction, wherever 
it can be applied, a an arrangement 
for keeping the water slightly agitated, 
wds at the same time well aerated. 
This object cu be readifr attained by 
any simple w aspirator, whereby a 
slow current of water forces air down 
a small glsas tnhaioraiog up under the 
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surface of the fluid in the leech recep- 
tacle. In the end of this tube attoaU 
transverse section of dry cane should 
be cemented, bo that the air emitted 
is distributed in minute bubbles. 
(* Burgoyne s Monthly, 1 ) 

Lemon-juice. -(1) A correspond, 
ent in ‘ M6m. de MM, et de Pharm. 
Milit.’ says after various experiments 
and the test of 8 months’ exposure to 
the sun and heat of summer, he has 
come to the following conclusion : 
Heating the juice, or adding alcohol 
to the game, would appear to be super- 
fluous, as it is only necessary to filter 
it wid keep it in sealed bottles ; how- 
ever, since filtration proceeds so very 
slowly, the beat way is, perhaps, to 
add 10 per oent, of alcohol to the 
fresh juice, and bottle. 

(2) The 4 Pharm. Jl. ’ observes that 
it may be preserved, without the addi- 
tion of alcohol, by heating it to 1 50° F. 
(65$° C.), and then excluding it from 
the air by carefully dosing the full 
bottles at this temperature. The ope- 
ration should be carried out in winter. 

Meat.— Dr. Bicbardson says that 
putrefactive changes in meat are due 
to the decomposition of the water con- 
tained in the tissue*. The means which 
have been found to arrest this decom- 
position are— (a) a low temperature, 
(ta BmiamTiojr) ; (6) a high state 
of desiccation ; (c) the application of 
antiseptics ; (<f) the exclusion of air. 

(6) Dctumlion. —Animal matter, 
preserved by the absorption of its 
moisture, loses its flavour, and becomes 
tough and indigestive; the fat becomes 
rancid, and in damp weather the meat 
absorbs moisture, and turns mouldy 
and sour. These tendencies are cor- 
rected by adding absorbent substances 
with fat food— m sugar and spice, to 
form u pemmjcan,’’ and forma, to 
produce “ meat- biscuits. " Altogether, 
the proce* seems ill-adapted for pre- 
serving meat in a fresh state, and two 
methods only need be mentioned. 

(1) Teliier'a— The meat ii placed 
in vessels whose air is repeatedly ex- 
hausted, and replaced by oartxm^ 
pa, which latter* finally tiaorhed 
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by a concentrated solution of potash, 
tfhe meat loses 18 to 20 per cent, by 
weight, and is kept in vacw. 

(2) Sacc's.— This process has been 
described under Fruit. When applied 
to meat, the brine produced furnishes 
an extract of meat on evaporation, the 
acetate of soda crystallising out. This 
extract is added in the proportion of 
about 3 per cent, to the preserved 
meat. The latter, before use , requires 
to be Bteeped for 12 or 24 hours in 
water containing about | ounce sal- 
ammoniac to the pint. 

(c) Antiseptic*,— The use of chemi- 
cal antiseptics has long been known, 
common salt being a very generally 
employed agent of this class. The 
difficulty seems to be to ensure the 
meat retaining its freshness, and to 
avoid its acquiring any unpleasant 
flavour. From among the very various 
processes devised the following are 
selected as being moat noteworthy. 

(1) Herzen’s.— The quarter-carcases 
are soaked for 24 to 36 hours ina solu- 
tion composed of 3 parts borax, 2 parts 
boradc acid, 3 saltpetre, and 1 salt, in 
100 parts water ; they are then packed 
with some of the same. Before use, 
they need 24 hours soaking in fresh 
water. 

(2) Richardsou's.— Dr. Richardson 
made some test experiments with meat 
treated with various antiseptics under 
a temperature varying from 45° F. 
(70° C.) to 110° F. (4S°C.), for a 
period of 76 days. * The results may be 
summarised thus Methylene : pre- 
servation, good; colour, imperfect. 
Methylal : faint taint of decomposi- 
tion. Cyanogen : preservation excel- 
lent ; ooW, perfect ; structure, firm. 
Sulphurous acid : some tainted, colour, 
dark. Sulphurous acid and lime-juioe ; 
some tainted ; colour, indifferent. 
Sulphurous acid aod glucose ■ some 
tainted ; structure, dense. Nitrate of 
methyl : presemtioo, good ; odour, 
yellowish; structure, firm. For- 
mates : entirely fresh and excellent 
incokmr, 

(3) Medlock and Mot's. — The 
fe iauMoed in a solution oom- 


posed of equal parts of water and 
bisulphite or lime, of 1 ■ 05 sp. gr. It 
acquires no unpleasant flavour. This 
is one of the most successful of the 
antiseptic processes. 

(d) Exclusion of Air,— As the pre- 
sence of oxygen seems to be essential 
to the existence of decomposition, 
many plans for the preservation of 
meat have been based upon the exclu- 
sion of air from it. By far the most 
important are the numerous modifica- 
tions of cooking in air-tight cans, or 
glass bottles, called “ canning, " which 
have been conducted for yearn with 
great Buccesg. The heat of the cook- 
ing destroys any microscopic germB, 
if such be present, and at the same 
time expels all air from the receptacle 
and from the substance itself. The 
preservation is complete, but over- 
cooking is unavoidable, and the meat 
is rendered soft, fibrous, and insipid. 
(S« “ Canning,” page 445.) 

(1) The raw meat iB put into cans 
having a pin-hole, aa before. The 
cans are placed for half their depth in 
a solution of chloride of calcium, boil- 
ing at 260° to 270° F. (127° to 
131° C.). The heatos gradually raised 
from 180° F. (82° C.) to 230° F. 
(1 10° C.), and the steam is allowed to 
blow off for 4 hours, during which 
time the meat is being cooked. The 
holes are then closed by a drop of 
solder, the heat is raised to 260° to 
270° F. (127° to 132°C.) for i hour, 
and the cans are withdrawn and cooled. 
Ritchie's deviation from this consists 
chiefly in desiccating the meat first in 
an oven at 400° to 420° F. (204° to 
216° C.), and then packing it in cans, 
with the addition of meat jelly to 
create steam, before subjection to the 
chloride of calcium bath. 

(2) Naylor’s process. —The meat is 
cooked, and then packed in cases, and 
covered with steanne (tallow). 

(3) Redwood’s process.— The meat 
is immersed in melted paraffin at 
240° F* (115° C.), to concentrate the 
juices, and expel the air. Thus con- 
densed, the meat is covered with * 
coating of paraffin. Before use, it Is 



placed in boiling water, which removes 
the paraffin ; it can only be used in its 
cold state, not bearing re-cooking. 

Milk.— (1) Condensed Milk. -The 
compound known as “ condensed 
milk ” is an illustration of the appli- 
cation of the drying, or, desiccation 
theory, accomplished by evaporating 
the excess of moisture, adding sugar, 
and packing in hermetically sealed 
vessels. The milk, as received from 
the dairies, is placed in vessels having 
a capacity of 750 to 1000 gal., where 
it is maintained at a slightly raised 
temperature by means of steam-heat, 
and undergoes evaporation in vacuo. 
The duration of the process varies 
from 2 to 5 1 hours. Refined sugar, in 
powder, is added in the proportion of 
about | by weight of the total con- 
densed product ; and when the mass 
assumes the consistence of thick 
honey, it is put into tin boxes, and 
hermetically sealed. The proper con- 
duct of the operation is by no means 
easy. There is much danger of a 
decomposition of the caseine in the 
presence of heat and sugar, especially 
if the milk has been in the slightest 
degree “turned"; also much of the 
fatty constituents will distil with the 
water, if the temperature is allowed 
toeiceed 100° F. (38° C.). Atten- 
tion has recently been called, in the 
Analyst and elsewhere, to the fact 
that these unfavourable conditions do 
frequently come into play, and that 
the loss of nitrogenous matter by 
decomposition, and the loss of equally 
important fat, partly volatilised, partly 
decomposed, so generally sustained by 
condensed milk, render it unfit to 
replace new milk in the nursery. 
Small quantities are prepared (almost 
solely for the American market) with' 
out the addition of sugar, in which 
case the evil n lessened ; but the 
product does not keep so well. 

(2) Mahrtm , s process.— This simple 
proeeswis probably the foundation of 
tbepmeedisg. The milk is wanned at 
•moderate temperature, in a tin teasel 
finished with a leaden tube for the 
aspihta of ti» air. The tube# then 


compressed, and the orifice is soldered 
up. After 8 months’ keeping, the 
milk is as good as new. The process 
received a prize of 1500 fr. from the 
French Academy of Sciences. 

(3) Morfit’s process.— In 1 gal. milk 
at ISO 0 to- 140° F. (55° to 60° C.) is 
dissolved 1 lb. gelatine ; the mixture 
is left to cool to a jelly, when it is cut 
into slices and dried. The compound 
is used to gelatinise more milk, and 
thiB is repeated till the gelatine is in 
the proportion of 1 lb. to 10 gal. of 
milk. 

(4) Neumann points out that the 
electric state of milk, as effected by 
the bodies with which it come in 
contact, exerts an unquestionable in- 
fluence over its keeping. Milk wliich 
has stood in a tin veeael, and is turned 
out into glass or pewter, will not 
keep sweet so long as if left in the 
tin. Milk will keep well in zinc, 
antimony, bismuth, copper, brass, or 
iron vessels; but iron is apt to impart 
a disagreeable taste ; and copper, after 
a while, is found in notable proportion 
in the milk. Caution is therefore 
requisite with utensils of this metal. 
Block-tin vessels are best ; but the 
milk should not be shifted from vessel 
to vessel, aud the latter should be 
filled as full as possible. 

(5) When milk contained in wire- 
corked bottles is heated to the boiling- 
point in a water-bath, the oxygen of 
the included small portion of air under 
the cork seems to be carbonated, and 
the milk will, it is Kid, keep fresh for 
a year or two. 

(6) GlacuJine.— According to Dr. 
Besaoa, this substance, which has 
met with so much favour in England 
and elsewhere as an antiseptic, especi- 
ally for tin preservation of milk, has 
the following composition Boracic 
add, 18 parts ; borax, 9 ; sugar, 9; 
glycerine, 6. 

(7) A mixture of 2 dr. boradc acid 
with 3 dr. common salt, of which an 
addition of | dr. to 1 gal of milk is 
said to increase Us keeping qualities 
for 21 hours. 

(8) According to Prot Caldwell, 
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boracic acid is the beat antiseptic for 
preserving milk or keeping it sound 
for an unusual length of time. When 
the temperature was 80° F. (27° C.), 
and the milk soured in 20 to 22 hours, 
1 part boracic add, added # to 500 of 
milk, caused it to remain sweet for 50 
hours. Again, he found that 1 part 
boracic acid, added to 1000 of milk by 
weight, kept it sweet for a space of 50 
hours when the temperature was 72°F. 
(2*2° C,). W hen applied to milk warm 
from the cow, it kept it sweet and 
Eound twice as long as milk not treated 
with it. No injury occurs to the milk 
in using 1 part boracic acid for 1000 
of milk. Boracic acid, he stated, was 
not poisonous. He had partaken of 
milk thus preserved, and no harm re- 
sulted from the taking of such milk 
into the stomach. 

(9) Portch states that salicylic acid 
cannot be considered a success for pre- 
serving milk or butter, as it conveys 
au unpleasant sweetish flavour, which 
increases till decomposition ensues. 

(10) ‘ Buddcittd ' A new 

method of sterilising milk has just 
been perfected by Dr. Buddeof Copen- 
hagen. Dr, Budde— whose principle 
las been adopted by the Scottish Pure 
Milk Supply Company- holds that the 
principal point in purifying milk is to 
destroy the pathogenic germ b by & pro- 
cess as mild as may be consistent with 
the retention of the good biolological 
qualities of fresh milk. His method 
utilises the germ-destroying power of 
nascent oxygen at a temperature of 
120°, with the addition of at least as 
much peroxide of hydrogen as the 
milk can decompose. The peroxide, 
in small quantities, is a perfectly 
harmless substance, and there is in the 
milk an enzyme, named catalase, the 
characteristic quality of whose power 
is to decompose the hydrogen peroxide 
into water and oiygen. Dr. Budde 
claims that by treating the milk in 
this way all bacteria are destroyed and 
the milk made pure. The process 
consists b passing the milk through a 
heater! next through a centrifugal 
cleanring machine, ami then into a vat 


provided with a mechanical stirrer and 
steam jacket. The milk is kept in the 
vat for three hours, with a temperature 
of 120°, and then it is filled through 
sterilised tubes into bottles that have 
been also thoroughly sterilised, and 
which have air-tight stoppers. The 
company by which the process has 
been adopted claim that they have 
solved the problem of supplying milk 
free from disease germs, and yet re- 
taining the nutritive qualities in full 
and without giving the milk any un- 
pleasant flavour, 

Preservatives for Milk or 
other Foods, for Size, and similar 
Compounds IvxUc to Ikcmpovition . — 
There are three in general use, viz. 
boracic acid, salicylic acid, and forma- 
lin. In each case about 1 per cent, 
is used, mixed in water. Formic acid 
is considered to have excellent preser- 
vative qualities with acid solutions, 
such as fruit juices, etc. Carbolic 
acid paper is also used to a large extent 
for wrapping solid substances, such as 
meat. It b&s an excellent preserva- 
tive effect. Take 10 parts of 8 taurine 
and melt this with a gentle heat. 
When melted, stir in 4 parts carbolic 
acid. "When this is done, add 10 parts 
melted paraffin wax, and set aside till 
it cools and sets. A portion is then 
melted and applied to the paper with 
a brush. 

Baulin’s and Pasteur’s 
Fluids, for presetting specimens.— 
Both Pasteur's and Raulin’a fluids are 
very* difficult to keep. They are so 
extremely sensitive that the simple 
exposure of the fluidfl to air for 2 or 3 
days (in a town) is sufficient to con- 
vert the whole into a ropy mass of 
mycelium. Then, again, starch solu- 
tion is not easy to keep for any length 
of time. Chemists have, it is true, 
succeeded somewhat by the applica- 
tion of salt, calcium chloride, and 
other antiseptics ; but these more or 
lees interfere with the universal appli- 
cation of starch solution, and could 
not be used at aH with either Pasteur’s 
or Raulin’a fluid. Two years ago, 
Q t E. Davis devised a plan for keeping 
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such fluids as aw above mentioned* 
and with the result that the remainder 
of a pint of RaulinY fluid made up iu 
November, 1878, was as good 4 yeare 
after as when find mixed. The appa- 
ratus consists of an ordinary glass 
flask, fitted with an indianibber stop- 
per pierced with two holes, into one 
of which is tightly inserted a tube \ 
packed with clean cotton wool. Into ] 
the other hole the shorter limb of a | 
glass siphon is inserted, the longer 
limb being closed with a spring clip 
upon a short length of rubber-tubing, 
in advance of which is a narrow glass 
jet. To put the apparatus in working 
order, nearly fill the flask with the 
fluid, and take out the cotton wool 
from the tube above; place over a lamp 
to boil, and, while boiling, open the clip, 
aod stop op the open end of the wool 
tube, so that the pressure may drive 
gome of tbe fluid out of the flask, | 
Return this ejected fluid to the flask, I 
and keep boiling for 5 minutes, allow- 1 
jpg the steam to escape from the open 
wool tube. While steam is thus ea- j 
caping, {dace a plug about jr in, in ■ 
depth of cotton wool, and allow the 
steam to Wow well through it. After j 
1 minute, plug the whole of the tube 1 
with cotton wool, and withdraw the 1 

supply may now be withdrawn with- 
out the introduction of any atmo- 
spheric germs into the flaek. (’North- 
ern JficroecopisV). 

Skin* and For*.— (1) About 40 
y ears ago Wfcterton described hU 
method of preparing and preserving 
tite skins of animals and beds. The 
malarial used was amply mercury 
chloride (corrosive sublimate) dis- 
solved in alcohol to saturation. This 
was applied with a camel-hair brush 
to the mode of tbe skin, tbe roots of 
the principal feathers, and all parts 
subject to dear. It was stated to give 
a remarkable finniw* d attachment 
tofeathm 'Mla toeomeout, and so 

4trmrnff^.HHIwsi not 
soiled by its application. Tbeeorro- 
in ^iMe w* be Tiry finely 


pounded, Highly rectified spirits of 
wine may be diluted with water equal 
in quantity. Thus, to 1 qt. bottle of 
alcohol add 1 qt. bottle of water. Into 
this put a tableepoonful of corrosive 
sublimate, and nothing more is re- 
quired, Birds must be steeped in this 
solution before they are skinned; 
quadrupeds after they are skinned. 
Insects must be steeped after they 
have been dissected. So must ser- 
pent*. (2) To preserve skins of any 
kind. First stretch them out on a 
board with tacks as soon as taken from 
the body; then cover them with wood- 
ashes ; let them remain a fortnight, 
and renew the ashes every three days. 
(8) The following soap is recommended 
by Ward, of London : The skins must 
be well scraped and divested of all fat 
and well rubbed with the soap : 1 lb. 
yellow aoap, 1 os. lime, 1 (a. camphor, 

1 02. arsenic, 1 02, alum ; mixed to- 
gether. (4) Sublimed sulphur and 
nitrate of potash, of each, 2 dr. ; black 
pepper, camphor, bichloride of mercury, 
burnt alum, and tobacco, of each, } oz. ; 
reduce to a fine powder. (5) Bichloride 
of mercury, 1 oz, ; hydrochloric add, 
3 dr. ; methylated spirit of wine, add 
to, 2 o*. Use it as follows : Pour 
sufficient into a cup, and paint it freely 
on with a brush, especially about the 
cavities of the skull, the arms, wings, 
and thighs. A liberal supply of the 
powder (No. 4) afterwards to tbe 
same parts will ensure their keening 
any length of time (that is, if you have 
any doubt about their keeping). If 
you would prefer it, you may use the 
powder alone. 

MoU*kiiu.-{a) To preserve mid 
render the skins of moles soft and 
pliant, soak them for 3 or 4 days in 
water which has had oak sapling bark 
boded in it for 2 or 3 hours. To2qt. 
water put a good double-handful or 
more of oak-bark, or, better still, oak- 

the mole-tidns in, fresh 
will dry soft and pliant, and perfectly 
cured- ( 6 ) Skin them neatly, turn 
them mods oat, hang to * 7 , turn 

them when dry, and eerepe them wW» 
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blunt knife, (c) Stretch the akin well 
on & board, with the fur downwards, 
and keep it in position by nailing it 
with tinned tecta round the edge, 
Then saturate it with spirits of cam. 
phor, and rub it in ; after this, pour 
about & teaspoonful of rum on, and 
rub this in with common yellow soap, 
aud leave it to dry, In 2 or 3 days 
it will he ready for taking off, and 
will be found to keep stretched , though 1 
limp through the application of the ! 
soap. They will keep thus for any j 
length of time in a fairly dry place, I 
( d ) Nail the fresh skin tightly and | 
smoothly against a door, keeping the I 
skin aide out. Next proceed with a | 
broad-bladed blunt knife to scrape ‘ 
away all looee pieces of flesh and fat ; I 
then rub in much chalk, and be not 
sparing of labour; when the chalk 
begins to powder and fall off, take the 
skin down, fill it with finely-ground 
alum, wrap it closely together, and 
keep it so in a dry place for 2 or 3 
days ; at the end of that time unfold 
it, shake out the alum, and the work 
is over, (e) First clean and scrape 
the mole-skins, then rub them over 
with the following mixture; 4 lb, 
white curd soap, 1 lb. arsenic, 1 ox. 
camphor. Cut the soap into thin ' 
Blioes, and dissolve in 1 pint water. 
When melted, add the arsenic and 
camphor, stirring them well together ; 
reboil until a thick paste is attained, 
and pom- it Into jars while hot When 
cold, tie it up carefully with bladder, 
and it will keep for a considerable 
time— 2 years. 

Skin Small Anmah,—{a) Take 
the skin fresh, and immerse it in a 
strong solution of alum and Balt, To 
ascertain when dressed enough, double 
the skin, flesh side outwards, twice, 
and press it firmly between your finger 
and thumb until the liquor is well 
pressed out. If, when opened, the 
creiee on the skin looks white in the 
sogfe, it h droned enough, TUe it 
out, and immerse it just a minute in 
warm flour and water, and wash out 
the flour aider a stream of water, 
skin is about half dry, lay 


it on a flat smooth piece of board, and 
scrape off the flesh with a blunt-edged 
knife, or rub it off with pumice. Your 
skin will then be ag mellow as a Dent i 
kid glove. ( b ) The following is Dr. 
Letteom's recipe for a mixture found 
to answer both for animals in cases, 
and skins in the open air. For birds 
it it equally good and effective : Cor- 
rosive sublimate, i lb. ; saltpetre, pro- 
pared or burnt, J lb. ; alum, burnt, 
i lb, ; flowers of sulphur, } lb. ; cam- 
phor, J lb. ; black pepper, 1 lb. ; 
tobacco, ground coarse, I lb. Keep 
in glass-stoppered bottle. Give 2 or 
3 good rubbings with it. 

5«Mn-#jh'n.—-6 oz, arsenic, 3 oz, 
corrosive sublimate, 2 oz. yellow soap, 

1 oz, camphor, and £ pint spirits of 
wine. Put all these ingredients in a 
saucepan, which place over a slow fire, 
stirring the mixture briskly till the 
several parts are dissolved and form 
one homogeneous mass. This may be 
poured into a wide-mouthed bottle, 
and allowed to stand till quite cold, 
when it will be ready for use, Of 
course these quantities may be in- 
creased or decreased, according to the 
size of the animal or bird to be ope- 
rated on. If the soap and arsenic are 
left out, it will answer better, as they 
leave it greasy. To be put on with a 
sponge fastened on the end of a stick. 
Use very cautiously ; mark Poison. 

Small Birds.— (a) Small birds may 
be preserved for a considerable time 
by immersing them in brandy, or first 
runnings of the distillation of rum, 
but it may slightly discolour the 
plumage. After sufficient immersion, 
thefeathersand limbs mustbe arranged 
as m life, and then slowly dried in an 
oven at moderate beat, (b) Make an 
incision from the breast-bone to the 
vent ; with a small piece of wood work 
the skin from the flesh. When the 
leg is reached, cut through the knee- 
joint, and dear the shank as far as 
possible ; then wind a bit of cotton- 
wool, on which some arsenical soap has 
been put, round. the bone; do the 
same with the other leg. Now divid* 
spine from root of tail, taking eve M 
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to cut too new the tail feathers, or 
they will come out. . Next skin the 
wings as far as possible and cut of. 
The akin will now be entirely clear of 
the body. The skin must be turned 
inside out, and the neck and skin 
gently pulled in opposite directions till 
the eyeballs are fully exposed. The 
whole of the back of the head may be 
cut off, and the eyes and brains taken 
out, and their places filled with cotton 
wool. The whole skin should be 
rubbed well with arsenical soap or 
plain arsenic, and the neck returned 
to its natural position, when, after fill- 
ing the body with a little dry grass or 
wool, the job is done. It is very easy, 
and the akin of a bird is much tougher 
than one would suppose, though of 
course they vary, the night-jar being 
very thin, white humming-birds are 
fauiy tough. All the apparatus re- 
quired is a sharp knife and a pair of 
scissors, or, for large birds, a strong 
pair of nippers to divide the bones. 
Bird-skins are sent home in barrels 
very roughly packed 
Stone.— (1) Aa regards stone, 
other than such specially crystalline 
kinds as granite, marble, porphyry, 
bard limestone, etc,— none of which 
is We to admit access of water from 


its external surface— we very much 
doubt the efficacy of any dressing ; 
such, for instance, as what is called 
silicon varnish, or anything of the 
kind. The real and only effective means 
of preventing crumbling, blowing, or 
exfoliation is to make sure that the 
blocks are cut soil to be seated in the 
structure on their natural beds— that 
is to say, horisontally parallel to the 
direction of their natural fissures and 
lamina, which, in the rock, keep the 
direction of the dip. The reason is tins; 
water coming into contact with the 
external somoe of a stone, of which 
the nation! tares ire set perpen* 


dfealariyer at a high angle, will in- 
evitably be admitted into thoae fit- 
sera, and it will follow them down by 
gravitation, and promote the entry of 
non tar after it until the tares 
are WL H rash conditions be 


promptly followed by keen frost, for 
example, the water so admitted is apt 
to be congealed and thus expended, 
and then to prise the torniwe asunder, 
and blow out or exfoliate any scale of 
trifling thickness ; and so long as the 
fissures are presented externally in 
such directions, no dressing whatever 
will effectually protect the stone. 
When, on the other hand, the Btone is 
laid on its natural bed, and the fissure? 
and Lamina arc horizontal, all wet falls 
harmlessly down the face of the stone 
(outside). It is never admitted into 
the substance; and, what is more, 
most kinds of stone which are subject 
to such accidents, if preserved by 
proper placement from the inward ac* 
cess of water, have & tendency to 
become externally case-hardened in 
course of time, under outward expo- 
sure to the action of air and water, by 
a Blow process of normal crystallisa- 
tion, ^ which ultimately endows them 
with real durability. (‘Design and 
Work.} 

( 2 ) To Pmcrvt Sandstone firm 
Dtcay.— Brush it over with a aolution 
made up of 4 gal. of water in which is 
melted 1 lb. of alum and } lb. of sugar 
of lead. 

(3) Trowporcnf Waterproof Solu- 
tion.— \ cwt. common ream, I gal. 
oak varnish, 2 gal. coal-tar naphtha, I 

§ L boiled oil, $ lb. slaked lime. 

elt the ream in an iron pan, then 
take from the fire and allow to ooola 
little. Now add the naphtha, a little 
at the time, stirring to get well mixed. 
Next add the lime followed by the oil. 
Now allow to get cold, then add the 
varnish. Stirnng is essential u each 
ia^edient ii added, The mixture 
may b« ured at once ; but, ii not, it 
should be kept airtight to prevent 
thickening, should it thicken it may 
be thinned with more naphtha. Apply 
the first coat with a stiff brash, and 
well robin to prevent subsequent suc- 
tion, Wb«?£ryfin4or6b«ire)giv> 
another ooat with a varntih brash, 
i If denied a stiff oil paint may be add^ 

I with the naphtha (to the malted resin) 
i to give otar. 
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Textile Fabric *.— Begging for 
Ckmicalt. —A potent has been token 
out by Grouchy for making bagging 
which mists chemical action. The 
bogging is plunged in theiollowing so* 
lufcion at 142° F. (60° C.), and left for 
an hour 

Sulphate of alumina. . 2} lb. 

Water 

Borate of lime . . . 

The borate of lime is added after the 
sulphate of alumina has dissolved in 
the boiling water, and the whole de- 
canted when settled. After taking 
out of this both, the textiles we put 
in a second bath, composed of 2$ lb. 
resinous soap, and 2$ lb, Marseilles 
soap, dissolved in 6J gal water and 
carried to the boiling-point. At 
the end of 10 minutes the cloths are 
allowed to drip, dried, and then re- 
waahed and dried. Bagging made in 
this way will, it is claimed, resist the 
action of any acids or chemicals put 
into them. (* New York Drug. Circ.) 

Linen Stof* and Yarn*. —Sails, 
ropes, nets, etc., keep much longer 
when they have been treated with tan- 
nin. Hence Lebrun recommends the 
following process for preserving linen 
goods and yarn : 2\ lb. good* oak-tan 
is boiled for } hour in 44 gal. pure 
running water. After filtering and 
pressing the residue, you 
3} gal. tanning liquor. 

Stull or yams are brewed in copper, 
earthen, or wooden vessels, but not in 
iron. The fluid must completely cover 
the stuffs or yarns, which anould be left 
in it for 48 hours, and stirred round in 
it from time to time. Tbeyarethento 
be taken out, wrung, washed, wrung 
agaiu, and, after being dried, they show 
a slight leather*] ike colour, and with- 
stand all tiie effects of damp and the 
action of the weather much better than 
those not bo treated. Unbleached 
goods may be treated in this way u 
well as bleached but they must be 
fort steeped, linen goods that are 
already partly decayed may he thus 
firoia fort&riojuxV* 
goods mbfeWi ft this prccea lor 72 


preserve timber as to which the fore- 
going precautions are neglected. It 
is, nevertheless, a good plan— in having 
a care on these points— to thoroughly 
dress internal timbers, such as girders, 
joists, wall-plates, rafters, window 
and door frames, etc., with a strong 
solution of carbolic add before build- 
ing them in. In sinking timber, as 
posts, in strong argillaceous soils, char- 
ring the heels to a height about 6 in. 
above-ground— and all spurs as well — 
is the only means of averting very 
prompt decay- unless it be cy the 
costly precaution of seating the heels 
within pottery pipes of sufficient 
calibre, and filling in with smoking 
ground Quicklime concrete mixed with 
crushed ournt stone. 

2 H 
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hours have been found unaffected by 
lying Bpread out for 10 years in a damp 
murky cellar, while untanned goods 
were almost completely destroyed. 

Wood.— Two conditions of con- 
struction are necessary to preserve 
timber from decay—{l) continual 
access of a free current of air, by 
provision of proper ventilation; (2) 
the assured exclusion of wet from 
without. Neither damp nor dry-rot 
will readily attack timter which is so 
placed and protected. What most 
rapidly destroys timber is the alterna- 
tion of wetting and drying ; the next 
most frequent cause of decay is the 
generation of fungus by reason of 
total atmospheric stagnation. Another 
point of some importance is to avoid 
seating timber (such as wall-plates, 
joists, girders, breastaummers, ftc.) in 
or abutting immediately upon masonry 
or brickwork which is being laid with 
Portland cement. Immediately next 
to all such faces or butt-ends of timber, 
the work should be laid with mortar 
made of I part (by weight) ground 
quicklime and 3 parts cleanly-sifted 
very dry and ground coal cinders ; in- 
deed it is best to have the lime and cin- 
ders ground together, so that they are 
perfectly blended : but it is indispens- 
able to use this material at once, as it 
soon slakes from the action of moisture 
in the air. 
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The durability of wood depends on effective under certain drcumstancee, 
several circumstances, some being in- Drying and charring the external 
herent to the wood itsetf, others portions have also been found effica- 
owing to outward conditions. Woody dous. To this end the wood ii im- 
fibre, by itself, is very little affected mersed or painted over with tar, 
by air or water, but several other creosote, or similar bodies, after being 
principles may be present in wood well kiln -dried ; the tar is then lighted 
which, by entering into decomposition, and allowed to char the wood super- 
induce a similar state in the woody ficially. When extinguished, it may 
fibre ; such are albumen, etc., which again be tarred, 
exist in the sap. Resinous bodies, by (1) By causing the root end of 
preventing the absorption of water, a freshly-felled tree to stand in a 
and by being distasteful to most solution of sulphate of iron, bi* 
insects, act as preservatives ; hence, chloride of mercury, sulphate of 
most naturally, resinous woods are copper, etc., these bodies are sucked 
durable. The heart-wood of trees is up into the wood, and replace the 
less liable to attacks from insects sap. This method seems to be the 
than the outer or splint- wood. Dry one which gives the moet promising 
wood is also but little liable to such results, and wood treated in this 


attacks. Young sappy wood, on the 
other hand, is specially prone to 
attacks from insects. Trees grown in 
cold climates and in poor soils produce 
wood which is, as a rule, more durable 
than that obtained from similar trees 
grown in a warmer, riclier, and 
moister bo fl. Wood felled in winter 
» more durable than that felled in the 
spring or summer, probably owing to 
the sap not being so abundant at the 
former epoch. Wood placed in warm 
and moist situations, especially if 
light and air be excluded, is more 
liable to decay than when placed in 
dry, cool, and airy positions. Mois- 
ture and close atmosphere favour the 
growth of peculiar fungi on the wood, 
which eventually favour the decom- 
position of the fibres and the disinte- 
gration of the mass. These fungi are 
generally the Thetepkora demotion 
theBofawdutructor, and the Cmdiut 
txuialor. A remedy for the ravages 
effected by these fungoid growths is 
found in the repeated application of 
acetate of iron made from wood 
vinegar. As the sap is such an active 
agent in the rapid decay of wood, any 
means by -winch its removal can be 
effected, even if only partially, will 
conduce modi to the preservation of 
the wood. Soaking m odd water, 
* *** in water, steaming in does 


manner with sulphate of iron becomes 
extremely durable, (‘ Eng. Mech/) 
(2) Inquiries into the causes of decay 
of timber prepared with copper salts 
have been made by H. Rottier, of the 
University of Ghent. The disappear- 
ance of the copper-sulphate may be 
accounted for by the presence of 

(1) iron, (2) certain solutions, (3) 
carbonic ackl. The action of iron had 
been recognised for some time. Rot- 
tier mentions an experiment made 
with chips of wood impregnated with 
solutions of copper-sulphate containing 
sulphate of iron in various proportion, 
and buried in the ground. Tile result* 
showed— (1) that the ferrous sulphate 
had a certain antiseptic action, but 
much weaker than that of the copper ; 

(2) that the duration of woods prepared 
with sulphate of copper solutions con- 
taining ferrous sulphate* in varying 
proportions was nearly equal, except 
where the ferrous sulphate was present 
in very large proportion ; (8) that for 
preserving wood, chemically pure 
copper-sulphate offered no advantages 
over common commercial sulpha to. 
The last conclusion is opposed to the 
view taken by Bouchsro end ether 
specialist*. Rottier cites, in support 
of his opinions, the observation* of 

i Uyen on an ancas&t wheel found in 
tbs ooppsr mines of Bio Domingo, >n 
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state of preservation, although it had 
been for 1400 years in water containing 
not only the sulphates of copper and 
iron, but notable quantities of the 
Buteulphfttes of these metals. 

Certain salts have an injurious action 
on wood impregnated with copper-sul- 
phate. If chips of wood so prepared 
are placed in a solution of chloride of 
lime, carbonate of soda, or carbonate 
of potash, the solutions will be found 
after a while to contain considerable 
quantities of copper-sulphate abstracted 
from the wood. This shows that tim- 
ber so prepared is unsuited for marine 
constructions. It explains, too, why 
such wood is liable to decay when em- 
ployed in tunnels, or in certain soils, 
as those containing much lime. The 
Balte (as bicarbonate of lime, etc.) 
present in the water carry off the 
copper from the wood. 

In certain soils carbonic acid will 
also abgtract the copper. This may 
be shown by placing chips impregnated 
with copper sulphate in aerated water. 

Rottier has endeavoured to prolong 
the duration of the wood by increasing 
the proportion of metal fixed in the 
ligneous fibre. Here it is necessary to 
have recourse to special modes of pro- 
cedure, as when the wood is simply 
laid in a solution of the sulphate, the 
proportion of the latter, which be- 
comes fixed, is pretty nearly constant 
and very small. He has found also— 

(1) That acetate of copper enables us 
to double the quantity of copper fixed. 

(2) Heating the wood also augments 
the quantity of oopper fixed. (3) Cer- 
tain organic substances have the same 
effect, acting on the ligneous fibre much 
in the same way as do mordants in 
dyeing processes. The effects of in- 
digo and catechu in this respect are 
veiy remarkable, (4) The use of 
cuprammonium salts permits a much 
iaiger quantity of oopper to be intro- 
duced into the wood. Experiments 
with shavings impregnated m various 
ways, and buried in a cesspool, proved 
that the durability was greater in pro- 
portion m the amount of oopper fixed 

letS*, Acetate of oopper and 


indigo are too uncertain for general 
use. The effects of heat are not bo 
reliable. Catechu can only be em- 
ployed to a limited extent. Cupram- 
monium salts, on the other hand, 
admit of general application, and the 
trifling increase in prime cost would be 
more than compensated by the longer 
duration of the wood. (‘ Revue In- 
dust/) 

(3) To cure incipient dry rot.— (a) If 
very much infected, remove the tim- 
ber, and replace with new, (6) A pure 
solution of corrosivesubliniate in water, 
in the proportion of 1 oz» to 1 gal., 
used hot, is considered a very effectual 
wash. ( c ) A Bolution of Bulphate of 
copper, £ lb. per gal. of water, laid on 
hot. (d) A strong solution of sul- 
phate of iron ; this is not bo good as 
su 1 phate of copper, (e) A strong solu- 
tion of sulphates of iron and copper in 
equal parte, £ lb. of the sulphates to 
lj gal. water, (/) Paraffin oil, the 
commonest and cheapest naphtha and 
oil, or a little resinous matter dissolved 
and mixed with oil, will stay the wet 
rot. ( g ) Remove the parts affected, 
and wash with dilute sulphuric acid 
the remaining woodwork. ( k ) Dis- 
solve 1 lb. sulphate of copper in 1 gal. 
boiling water, then add 1J lb. sul- 
phuric acid in 6 gal. of water and 
apply hot. (t) The best preservative 
against dry rot, according to the 
American * Journal of Pharmacy,' is 
the following : 1 part oil of cassia, 1 
wood tar, and 1 train-oil ; apply 3 
coats on the reverse sides, and on the 
ends of planks, floors, etc. In all 
probability oil of cassia plays the chief 
r&le m preservative. 

(4) BtthdTi.—' This appears to be 
one of the moet successful means yet 
adopted for preserving wood from dry 
rot, and even wet rot, or the attacks 
of the white ant and Ttrtdo navalis. 
It consists in impregnating the sub- 
stance of the wood with the oil of tar 
called creosote, from which the' am- 
monia has been expelled, the effect 
being to coagulate tie albumen, and 
thereby prevent’ its decomposition, 
also to fill the pores of the wood with 

2 H 2 
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a bituminous substance that excludes 
both air and moisture, and which is 
noxious to the lower forms of animal 
and vegetable life. In adopting this 
process, all moisture should be dried 
out of the pores of the timber. Fir 
or jane, while warm from the drying* 
house, may be immersed at once in an 
open tank containing hot creosote cil, 
when it will absorb about 8 or 9 lb. 
per cub. ft. For hard woods, and soft 
woods which are required to absorb 
more than 8 or 9 lb. of creosote per 
cub. ft., the timber should be placed 
in an iron cylinder with closed ends, 
and the creosote, which should be 
heated to a temperature of about 
120° F. (49° C.), forced in with a pres- 
sure of 170 lb. to the sq. in. The 
heat must be kept up until the process 
is complete, to prevent the creosote 
from crystallising in the pores of the 
wood. By this means the softer woods 
will easily absorb 10 to 12 lb. of the 
oil per cub. ft. The most effective 
method, however, is to exhaust the 
air from the cylinder after the timber 
is inserted, then to allow the oil to 
flow in, and when the cylinder is full 
to use a force-pump, with a pressure 
of 150 to 200 lb. per iq. in., until the 
wood has absorbed the requisite quan- 
tity of oil, as indicated by a gauge 
winch should be fitted to the reservoir 


steam with creosote in minute division, 

| forming, so to speak, a gaseous emul- 
sion. The apparatus comprises a high- 
pressure steam-boiler ; another boiler 
containing creosote, in which the steam 
k saturated ; a vat, filled with creosote, 
to be pumped into the boiler ; sheet- 
iron cylinders, for the pieces which 
are to be injected ; and a system of 
tubing connecting the several parte. 
In this way Blythe completely fills the 
heart of oak, pine, or red beech ; he 
uses 4 to 6 lb. of creosote for a cross- 
tie, and 4 lb. of brown phenic arid per 
cub. yd. of saturated wood or cross- 
I ties. The apparatus can prepare 500 
ties per day. The wood comes out 
softened, bo that it can readily be bent 
I or shaped, but it rapidly hardens. At 
first it shrinks, but, after a few weeks 
it becomes seasoned, and resists the 
influence* of moisture. Finally, the 
fibres are greatly strengthened. 

(6) Krug employs the following 
simple preparation for preserving wood 
used in mines by a combination of creo- 
sote and soda : An iron basin, 4 in. 
thick, about 6$ ft. deep, and 4 ft. in 
diameter, is sunk in the ground rather 
more than half ite depth. Bv the side, 
and with ite rim below the bottom of 
the first basin, is a second, not quite 
half ite size. A third basin, about 
1 mid-way between the other two in 


tank. The oil is usually heated by 
coils of pipes placed in the reservoir, 
through which a current of steam is 
paoetL The quantity of creosote oO 
recommended to be forced into the 
wood is, for railway sleepers, telegraph 


10 lb. per cub. ft. ; for pile*, jettiea, 
sod outer marine works, 12 lb. Into 
oak sod other hard woods it is diffi- 
cult to f arise, even with the greatest 
p re- ore , more than 2 or 8 lb. of oil. 

(5) The value of creosote as a wood 
pre-mr is generally recognised, but 
the direct injection requires great 
quantities of heavy cfl, and s defeca- 
tion of the injected pores. The high 
beGhg-point of erepaote does not per- 
mit ite emptormeet in vapour. Blythe 
Itsrmed ttteid— (rf^tioretinga jeiof 


sire, iteoda with its lower edge rather 
higher than the upper rim of the first 
basin. Thii first one is provided with 
a cover, half of which is screwed on, 
the other half may be opened or shut 
close. Above the bottom it ha* * 
Steve-bottom of wire-gaute, and at the 
bottom a discharge-cock. Moreover, 
a pipe goes to the bottom, through 
which steam can be directly conveyed. 
From beneath the upper edge a pipe 
pas — 1 over the edge Into the second 
Darin. In the second basin is a hand 
forcing -pump, for pumping the im- 
pregnating fluid into the third basin, 
which is furnished with a discharge- 
cock. The operation U as follow : 
The pieoee of wood to he impregnated 
are out to the suitable lengths required 
to door-poets, lintels, pflie, etc., and 
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placed perpendicularly, a* closely ae 
possible together in the first basin, the 
cover of which is then closed. It ia 
not necessary that the cover should be 
air-tight, Meanwhile, the third basin 
has been filled with creosote soda-lye, 
either directly or out of the second 
basin, by means of the hand -pump. 
The lye t# then admitted into the first 
basin till it is about | full, and then 
steam is conveyed directly through the 
pipe mentioned before to the lye. The 
fluid gradually begins to boil, while it 
is inerwfled by the condensation water 
of the steam, which pours in, and at 
last begins to flow away through the 
pipe which passes over the edge of the 
second basin. The steam is then 
turned off, and the wood may be left 
to boH for some time in the lye. 
When at last the lye has been dis- 
cliarged, and the wood been acted upon 
by direct steam, the cover of the basin 
is opened, and the impregnated wood 
removed. Although wood treated in 
this way is penetrated with the im- 
pregnating fluid only to the depth of 
£ to f in. it has been found perfectly 
unimpaired after 5 yews in districts 
where wood not so treated rots and 
becomes unfit for use after 9 or 12 
months. Above ground, and in places 
where there is no danger of fire, it is 
sufficient to pour creosote-oil over the 
wood. In a few days the wood will 
be sufficiently penetrated to with- 
stand the action of the weather. 
(‘ Stammer's Ing&ieur *), 

(7) AmcAcrw#.--This consists in 
impregnating the timber with a solu- 
tion of I os. copper sulphate to 100 of 
water, as follows : A water-tight cap 
is placed on one end of the log to be 
saturated, and the solution is intro- 
duced within it by a flexible tube. 
‘IT* pressure required, not being more 
than 15 to 90 lb. on the sq. in., may 
be obtained by simply raising the tank 
tb 4 height ol 80 or 40 ft. from the 
grouhd. On this pressure being ap- 
plied, the sap ram in a stream from 

w8n£wr if the solution 


hae penetrated the entire length or 
not, for on coming in contact with the 
sulphate of copper, it leaves a deep 
brown mark on the wood. Margary 
in his process also used sulphate of 
copper in the proportion of 1 lb. of 
the salt to 8 gal. water, in which the 
wood was merely steeped until tho- 
roughly saturated, which was sup- 
posed to take 2 days for every inch in 
the thickness of the wood. Boucherie 
also used the impure pyrolignite of 
iron, which was found not only to 
preserve the wood from decay, but 
also to harden it. 

(8) Buniettkwg. — k solution of 
1 lb. chloride of zinc to 4 gal. water 
for timber, and 1 lb. to 6 gal. for cm* 
vas, cordage, etc., in a wooden tank. 
These were the proportions originally 
specified ; 1 lb. of the salt to 9 or 10 gal. 
water are now more frequently U3ed. 
Timber requires to l)e immersed for 
about 2 days for each inch m thick- 
ness, and afterwards taken out and 
left to dry for about 14 to 90 days. 
Canvas, ropes, etc., require to be im- 
mersed in the solution for about 48 
hours, then taken out and dried, The 
process on wood may be more ex- 
peditiously performed by forcing the 
solution into the pores with a pres- 
sure of 150 lb. to the sq. in. The 
advantage of this process ia that it 
renders the material to which it is ap- 
plied incombustible. 

(9) Bobbin t Proem.— The appa- 
ratus used consists of a retort or still, 
in which resin, coal tar, or other 
oleaginous substances, together with 
water, are placed in order to subject 
them to the action of heat. Fire being 
applied beneath the retort containing 
the coal tar, etc., oleaginous vapour 
commences to rise, and pass out through 
a connecting pipe into a large iron tank 
or chamber containing the timber, etc., 
to be operated upon. The heat acts 
at once on the wood, causing the sap 
to flow from every pore, which, rising 
in the form of steam, condenses os 
the body of the chamber, and discharges 
throng an escape jape in the lows* 
part. In this process a teopantue 
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of 212° to 250° F. is sufficient to 
remove the surface moisture from the 
wood ; but after this, the temperature 
should be raised to 300° or more, in 
order to completely saturate and per- 
meate the body of the wood with the 
antiseptic vapours and heavierproducts 
of the distillation. The hot vapour 
coagulates the albumen of the wood, 
and opens the pores, so that a large 
portion of the oily product or creosote 
is admitted ; the contraction resulting 
from the cooling process hermetically 
seals them, and decay seems to be 
almost impossible. There is a man* 
hole in the retort, used to change or 
clean out the contents ; and the wood 
chamber is furnished with doors made 
perfectly tight The whole operation 
is completed in less than one hour. 

(10) A'yumary.— ' The timber is im- 
mersed in a saturated solution of cor- 
rosive sublimate (bichloride of mer- 
cury) in a wooden tank, put together 
so that no metal of any kind can come 
in contact with the solution. I lb. 
corrosive sublimate to 10 gal. water 
is used when a maximum strength ia 
required, and 1 lb. to 15 gal. when a 
minimum, according to the porosity 
of tbe timber ; with the latter propor- 
tion, 4 lb. will be sufficient for a load 
of Umber of 50 cub. ft. Corrosive 
sublimate dissolves boat in tepid water. 
Tbe time required to saturate the 
timber depend* on its thickness ; 24 
hours are usually allowed for each inch 
in thickness for boards and small tim- 
ber; large timber requires 2 to 3 
weeks. 

( 11 ) Payw'i.— Impregnating the 
wood, while in a vacuum, withe strong 
solution of sulphate of iron, and after- 
wards forcing into tbe timber a solution 
of sulphate of lime, or any of thealka- 
Has carbonates, such as carbonate of 
aod^ by winch means the oxide of iron 
beoctott madubie. Tbe wood is also 
nndered incombustible by this preoesa. 

(12) fo Pmem Woodwork that ore 
tspottd to Damp.~ (a) For those of 
sa extensive nature; such as bridges, 
etc, Tbs Hdknden esefortbsprt- 


drawbridges and other huge beams of 
timber expoeed to the mm and constant 
changes of the atmosphere, a certain 
mixture of pitch and tar, upon which 
they strew small piecee of shell broken 
finely— alrpost to a powder— and mixed 
with sea-sand, and the scales of iron, 
8 mall and sifted, which incrusts and 
preserves it effectually. (6) A paint 
composed of subsulphate of iron (the 
refuse of the copperas pans), ground 
up with any common oil and thinned 
with coal-tar oil, having a little pitch 
dissolved in it, is flexible, and imper- 
vious to moisture, (c) Linseed-oil 
and tar, in equal parte, well boiled 
together , and used whileboiling, .rubbed 
plentifully over the work while hot, 
after being scorched all over by wood 
burnt under it, strikes 1 in. or more 
into the wood, closes the pores, and 
makes it hanl and durable either under 
or out of water, (d) For fence* and 
similar works, a coating of coal-tar, 
sanded over ; or boil together 1 gal. 
coal-tar and 2$ lb. white copperas, and 
lay it on hot, 

(13) To Prevent Worm* in Timber . 
{«) Anointing with an oil produced by 
tike immersion of sulphur in aquafortis 
(nitric acid) distilled to dryuew, and 
exposed to dissolve in the air. (6) 
Soaking in an infusion of quassia ren- 
ders the wood bitter, (c) Creoaoting 
timber, if the smell is not objection- 
able. (<£) Anointing the timber with 
oil of spike, juniper, of turpentine, is 
efficacious is some degree, (e) For 
small article*, oover freely with copal 
varnish in Knaeed-oiL 

(14) To Prevent Wormt w hfariiu 
Bidding,— (a) A mixture of lime, 
sulphur, and colocyuth with pitch. 
(6) Saturating the pores with coal-tar, 
either alone or after a solution of 
corrosive sublimate has been soaked 
and dried into the wood, (o) Sheath- 
ing with thin ooppr over tarred felt 

is esteemed the beit protectioo for the 
bottom* of ship* for *fl marine animal* ; 
tbe joints should be stopped with 
tarred oakum. (d)Studdi^th* parti 
underwater with short brid-hesded 
satis, ■■■■■ •■ ■ 
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{15) To Destroy Worm in Carvings. 

(a) Fumigate the wood with benzine. 

(b) Saturate the wood with a strong 
solution of corrosive sublimate; if 
used for carvings, the colour should 
be restored by ammonia, and then by 
a weak solution of hydrochloric acid ; 
the holes may be stopped up with gum 
and gelatine, and a varnish of ream 
dissolved in spirits of wine should 
afterwards be applied to the surface. 

(c) Whale-oil and poisonous ointments 
have been found of service. The wood 
should be carefully brushed before 
being operated upon. 

(16) To destroy ants and insects tn 
vood,— (a) Corrosive sublimate is an 
effectual poison to them. (6) Oils, 
especially essential oils, are good pre- 
ventives. (c) Cajeput-oil has lieen 
proved effectual for destroying the red 
ant. (d) Payne's, BetheU’s and Bur- 
nett’s processes are said to be proof 
against the white ant of India, (e) 
Dust the parts with pounded quick- 
lime, and then water them with am- 
moniacal liquor of gas-works, when 
the ammonia will be instantly dis- 
engaged by the quick-lime, and this 
vs destructive to insect life. (/) For 
the black ant, use powdered borai ; or 
smear the parts frequented by them 
with petroleum oil ; or syringe their 
neats with fluoric acid or spirits of tar, 
to be done with a leaden syringe ; or 
pour down the holes boding water to 
destroy their neats, and then stop up 
the holes with cement. Ants dislike 
arsenic, camphor, and creosote, (Brit- 
ton.) 

(17) Nicholson, noting that railway 
sleepers lying on pound which had 
formerly been the bed of a salt lake, 
in Nebraska, retained their power to 
resist decay for an unusually long 
period, and showed an excess of alka- 
line salts in their ash, suggests that 
here is a cheap and effective preserva- 
tive. 

(18) Lostal, a French railway con- 
tarter, recommends the use of quick- 

far preserving timber, He put* 
the pknki h Udti and ooters them 
vith qnkklims, which is gradually 


slaked with water. Timber, such as is 
used in mines, takes about a week to 
become thoroughly impregnated. The 
wood acquires a remarkable hairiness 
and toughness, and, it is said, will 
never rot. Beechwood has been pre- 
pared in this way for hammers and 
other tools in several ironworks, and 
is reported to have been as hard as 
oak, without losing ita peculiar elas- 
ticity, 

(19) Wood will be effectually pre- 
served from the action of the air if it 
is covered by a paint-brush with a 
solution of persulphate of iron, mark- 
ing 2° to 2£° B. The blue tint which 
is developed by drying changes to 
brown when a coat of linseed-oil is 
laid on. (‘ Revue Indust.’) 

(20) Fcr the purpose of preserving 
timber for mines, Koug packs the 
tindier, cut in proper lengths, in a 

: vertical position in an iron reservoir, 
j provided with a tight-fitting cover, 
i The vessel is then filled to about J of 
' its capacity with a solution of the car- 
1 bolate of soda. Into this he leads live 
steam, which speedily brings the 
j liquid to the boiling-point. The 
access of the steam is continued until, 
by its gradual condensation, it has 
j filled the vessel to its full capacity. 
The wood is then allowed to remain 
in the hot liquid some hours ; this iB 
drawn off, and the wood washed off 
with a dry steam jet. 

(21) Hock dissolves paraffin in 
ligroin, so-called petroleum ether, 
kerosene, or other convenient sub- 
stances, and immerses the wood to he 
preserved in the solution, care being 
taken that the wood is as dry as possi- 
ble. After impregnation, the satu- 
rated wood is heated in a large retort 

1 provided with a condensing arrange- 
ment, whereby the volatile solveht is 
expelled and condensed for use over 
again, whilst the paraffin is left in the 
pores of the timber. Crude paraffin 
(con taming much liquid hydrocarbons) 
may be employed. 

' (22) Jacques first impregnates the 
timber thoroughly with a ample nh> 
tion ef soap mywd with an icat-pra- 



ferably phenic acid. This causes the 
formation in a few days, within the 
wood, of a fatty add; which is inaolu- 
ble in water, aid impregnates the re- 
motest fibres. The reaction of the 
acid on the wap does not take place 
until a portion of the water has evapo- 
rated. It is claimed that more per- 
fect impregnation can be had in this 
way than with creosote, and there is 
no danger of the washing out of the 
preservative from the exposed surfaces, 
as when sulphate of copper is used. 
The Government commission on tech- 
nical railroad operation in France is 
raid to favour mis proc«8. 

(23) Card impregnates the wood 
with a solution of line chiwide, or 
other antiseptic soluble mineral salt, 
then dries the outer layers of the wood 
by heated air currents, and finally 
saturates with hot creosote-oil. The 
creosote-oil is to prevent the soluble 
antiseptic from being washed out, 

(24) Richard usee common salt, in & 
chemically pure crystallised form, as 
the most efficacious preservative of 
timber. In combination with alum, 
absolute incombustibility, it is said, 
can be ensured by its use. (* Revue 
Indust.’) 

(25) The well-known methods of 
preserving poet* and wood which are 
partly embedded in the earth, by char- 
ring and coating with tar, are only 
effective when both are applied. 
Should the pedes only be chamo, with- 
out the suWjuent treatment with 
tar, the charcoal formation on the sur- 
face would act as an absorber of the 
moisture, and, if anything, only hasten 
the decay. By applying a coating of 
tar wittewt previously charring, the 
tar would only form a cuing about the 
wood, nor would it penetrate to the 
depth which the absorbing nropertus 
of ths charcoaled surface wwdd ensure. 
Wood that is exposed to the action of 
water, or let into the ground should 
first be charred, and then before it 
haiefttfafr ended, he treated with tar 

tiU the wood ji thoroughly impregnated. 

The aeetie arid and dUs contained is 

tM tarartetapoatad by the heat, and 


only the resin is left behind, which 
penetrates the pores of the wood and 
forms an airtight and waterproof en- 
velope. It is important to impregnate 
the poles a little above the line of ex- 
posure, for here it is that the action 
of decay affects the wood first, and 
where the break always ooours when 
removed from the earth or strained in 
testing, (*Ind. BlittO 

(26) Leech takes 1 lb. arsenioua arid 
and dissolves it in 4 gab. water; to this 
he adds 1 lb. carbonate of soda, stir- 
ring the mixture till it is thoroughly 
dissolved. In a separate vessel he 
makes a solutio i of 16 lb. Bulphate of 
copper in 16 gal. water, mixes the 
solutions together, and places them in 
a wooden or a lead-lined yat. The tim- 
ber is placed in this bath, and the 
solution heated by means of steam to 
the boiling-point. A few houre' soak- 
ing is said to be sufficient, but when 
heat is not applied the wood must re- 
main for at least 2 or 3 days. These 
solutions are applicable to wood that 
is already in permanent position, as 
telegraph-poles, fences, and gates. In 
these and similar cases one solution 
should be painted on and allowed to 
dry before the other is applied. When 
possible, they should be W on hob. 

(27) Mmbum’t proem , so far aa oak 
is concerned, consists simply in boiling 
the wood in a solution of gaUo-taniiic 
arid, the proportions of the respective 
ingredients being apparently immate- 
rial. The result is the formation of 
an insoluble subet&noe in the pores of 
the wood One solution only » neces- 
sary for oak, on account of the tannin 
naturally present in that wood, the 
endurance of which in moist situations 
is proverbial A consideration of this 
fact led HaUfeW to try the effect of 
impregnating Umber with tannin, and 
afterwards with acetate of bon, a pro- 
cess which is both cheap and useful, 
and which k at present being toted by 
a telegraph oompanyjn France, 

(28) Post* and pier-piles can be ren- 
dered nearly indestructible by boring 
one or more hob*, larger or mailer, in 
the centre of the bait, the whole 
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length if deniable ; then fill with boil- 
ing coal-tar Mid close the aperture 
with a long taper wedge, well driven 
home, which will give pressure to force 
the antiseptic into the inner heart- 
pores of the mould. Were posts thus 
preserved, and the exterior surface 
dressed with resin-varnish, they would 
last for centuries. Wood exposed to 
air should not be dressed with coal- 
tar, but Stockholm tar or resinous 
varnish ; the former will rot the fibres 
when exposed to sun and air. Mark 
the posts at 6 or 8 in. above the depth 
they are to be placed in the earth, and 
boro the hole up to the mark. Then 
fill in with boiling coal-tar, plug up the 
hole, and the base of the post will 
outlast the upper part. The writer 
has also bad occasion to stand posts 
under floor joists, as a support, when, 
by making a clay puddled hole, ami 
pouring into it a gallon of boiling coal- 
tar as a bed for the poets to stand in, 
they would neyerdecay. (’Eng.Mech.') 

(29) Paulet compares the relative 
advantages of copper sulphate and 
creosote, As regards the former pre- 
servative, this salt is poisonous to the 
vegetable and animal parasites which 
appear at the beginning of all organic 
decomposition. The quantity of salts 
of copper should be excessive when 
the wood is intended to be immersed 
in water or buried in a moist soil, 
because the water dissolves this salt 
slowly ; and since sea-water enters 
into combination with it still more 
rapidly, it should be excluded from use 
for wood used in theses, There is, in 
wood impregnated with the salts of 
copper, a portion of the sulphate 
closely united with the ligneous tissue, 
sod another portion in excess remain' 
mg tree, The latter portion dissolves 
first, and, carried off by the exterior 
fluids, ody retards the loss of the 
metallic nit combined with the wood ; 
hat this combination itself, although 
more stable, don not escape removal, 
bemgaooelented or retuded according 
to the rapidity and esse with which 
thedwobring liquid is renewed. On 
the wntoiry, the quantity of metallic 


salts should be diminished in wood 
intended for constructions in the open 
air, in order to prevent the mechanical 
effect of intra- vascular crystallisations, 
As regards creosote-oil, it is beyond 
doubt that the petroleum products, 
containing phenic acid, are preferable 
to the metallic Balts for wood exposed 
to sea-water, because naphthalene, 
and especially phenic acid, exert an 
antiseptic action, coagulate the albu- 
men, and thus obstruct the circulation 
of the sap, or blood of parasites. The 
volatility and the solubility of these 
preservative agents would render their 
antiseptic action temporary only, if 
the more fixed and thicker oik winch 
accompany them did not enclose and 
retain the preceding substances, at the 
same time obstructing all the pores of 
the wood and rendering difficult the 
access of dissolving liquids and destruc- 
tive gases. On the other hand, grave 
objections have been raised, from a 
practical point of view, either because 
of the restricted production of these 
oils, which is not sufficient for a 
general use of them, or because the 
wood thus impregnated offers great 
danger from fire, this wood, once on 
fire, being unextinguishable ; on the 
other hand, sulphate of copper, like 
all metallic salts, rendera wood unin- 
flammable. (* Pract. Mag,') 

(30) Zinc Creosote Process. —kb 
interesting account of this process for 
preserving wood was given in a paper 
read before the Western Society of 
Engineers, Chicago. Dead oil and 
chloride of tine being the active agents 
employed, It is specially suitable for 
railway sleepers, bridge timbers, and 
for situations where wood is exposed 
to any great degree of moUture. The 
timber is first of all steamed in a 
vacuum ; the oil is then injected into 
the cylinder in which the wood is 
placed ; after which the chloride of 
xinc is applied by pressure. It is said 
that the oil penetrates the pores of the 
wood to a certain extent, and the 
Chloride of rinc goes to those portions 
unreached by the oil. 

(SI) <M«ttXaWi.-The following 


method of preserving garden labels is 
recommended in a .German paper: 
Thoroughly soak them in a strong 
solution of copperas (sulphate of iron), 
then, after bang dried, lay them in 
lime-water. This c&usee the formation 
in the wood of sulphate of lime, a 
vary insoluble salt. The rapid de- 
struction of labels by exposure to the 
weather is thus, it is said, prevented. 
Bast, mats, twine, and other sub- 
stances used in tying up, or covering 
trees and plants, when treated in the 
<&me manner, are similarly preserved 
At a recent meeting of a horticultural 
society in Berlin, wooden labels treated 
thus were exhibited, and although 
they had been continually exposed for 
2 years, they were apparently in no 
way affected. 

leaat.—fl) The thick portion of 
the yeast is filled into a champagne 
bottle, and on top of it is poured about 
} in. of olive-oil. The bottle is then 
cloaed by tying a bladder over its top, 
and in order to protect it from explo- 
sion a pin is put through the bladder. 
Bo the yeast will keep well for a long 
time if stored in a cold place. (2) 
Yeast, if mixed with about £ pure 
glycerine, also keeps well for some 
time if in a cool place. (' Chem. Rev.*) 
(d) The raw yeast is carefully washed 
with cold water, afterwards the greater 
part erf the water is removed by pres- 
sure ; a further proportion » got rid 
of by means of a centrifugal apparatus. 
But as the yeast cannot be got per- 
fectly dry in this way, it is afterwards 
placed for that purpose in so appa- 
ratus in which s vacuum, or rarefaction 
of the air nearly approaching a vacuum, 
can be obtained. In this chamber, 
the moisture, stffl combined with the 
yeast, evaporates at a very low degree 
of heat, and the vapour formed is im- 
mediately absorbed by hygroscopic 
substances tetodnoad for the purpose 
— as for example, chloride of nme, 
Tbeyewt k finally exposed to a cm 1 * 
rent of air is its ordinary state or. 
dried or of tartaric acid gas, accord- 
ing to the prtrriHng tsmporeture and 
«ib«r etametam. #toogfc the* 


manipulations a perfectly dry powder 
is finally obtained, which, being her- 
metically sealed in glass or tin cases, 
will keep perfectly well for several 
months. When required to be used, 
the powder is mixed with water to the 
consistence 'of a thin paste, which acts 
in the same way as fresh yeast. 
(Jeveran and Bolat.) 
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Printers’ Rollers. | 

These consist of a mixture of glue 
Mid treacle, and it ia usually con- 
sidered that the more 'treacle that 
can be used, consistent with its pro- 
ducing a roller of sufficient stiffness, 
the better ; and, water having to be 
used to dissolve the glue, the less 
water in the composition the better. 

(а) Summer uee, 1| lb. best glue 
and 4 lb. treacle ; winter use, 1 lb, 
best glue and 4 lb. treacle. Soak the 
glue about 1 1 hour if thick, if thin 1 
hour. Take it out of the water, lay it 
on a board until next day, then melt 
down in proper melting pot, or put it 
in a saucepan and place it in another 
containing water. Do not let the water 
run over into the glue ; one great 
secret in roller casting is to have as 
little water in the glue as poe&ible. 
Add treacle as above, let boil once, 
then keep it just under boiling point 
until cooked, which takes about 2 
hours, more or leas ; pour out into 
moulds, well cleaned and greased ; if 
the composition is left too long on the 
fire it Will get thick and spoil. The 
above ia sufficient for an 18*in. roller; 
other Bifee in proportion. 

(б) To 8 lb. transparent glue add as 
much ram or river water as will just 
cover it, and occasionally stir it during 
7 or 8 hour*. After standing for 24 
hours, and all the water is adsorbed, 
submit it to the action of heat in a 
water bath, that is, surrounded by 
water, as glue ia generally heated, and 
the glue will soon be diohed, Re- 
move it from the fire as soon u froth 
is seen to rise, and mix with it 7 lb. 
molasses, which has been previously 
made tolerably hot; atir the composi- 
tion well together in the water bath 
OTer the fire, but without suffering it 
tobod After being thus exposed to 
the haat for half an hour, and fre- 
quently well stirred, it should be with- 
drawn fromorer the fire end allowed 
to oog fort short time, previous to 
pwfeg it into a qrihdricai mould 


made of tin, tinned sheet iron, or 
copper, having a wooden cylinder pro* , 
vioualy supported in its centre by 
means of its end pivots or gudgeons. 
After remaining in the mould at 
least 8-10 hours in winter, and a longer 
time in summer, the roller is to be 
taken out of the mould by means of a 
cord fastened to one of the gudgeons, 
and passed over a strong pulley fixed 
to the ceiling ; but care must always 
be taken that the cylinder is drawn out 
slowly from the mould. Old rollers 
are recast in the same maimer, first 
taking care to wash them with a strong 
alkaline lye, and adding a small quan- 
tity of water and mol&ssea. The best 
mode, however, of making use of the 
old composition, is by mixing it with 
some new, made of 2 lb. glue and 4 lb, 
molasses. 

(c) The following are a few recipes 
from various authorities : (1) 1 lb. of 
good glue is carefully softened as 
already described, then the water is 
poured off. Melt the glue in a water 
bath, and add 2 lb. treacle or American 
honey. (2) 4 lb. good glue soaked in 
plenty of water for half an hour, pour 
off water, and let the glue stand until 
softened through. Melt with gentle 
heat, then add } gal. of sug&rhouae 
molasses. Boil for one hour. Do not 
boil too much or the molasses may 
partly crystallise and so lose its power 
of suction. Thifl is for summer. In 
winter, halve the quantity of glue. 
(8) Treacle 6 lb,, glue 4 lb., Paris 
white} lb. (4)Glue51b.,Bugar51b., 
glycerine 6 lb. (5) Before casting a 
roller see the mould ia quite clean and 
then oil every part with a Bwab, but 
not excessively. (6) When rollers are 
being put away they should not be 
washed ; the ink on them is a protect 
two from the air. Washing should 
be done about half an hour before use- 
(7) When re-casting add a little treacle 
to the composition. 
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Pulley Blocks ami Taoklk. 


Pullet Blocks and 
Tackle. 

(i See alto Tuna am> Spucikq.) 

If a angle sheaved pulley-block be 
used for raising a weight or object by 
means of a rope (passed over the 
sheave of the block) a certain advan- 
tage may be obtained by the conveni- 
ence of this arrangement, but there 
will be no gain u» power and therefore 
a man can raise do more by this means 
than he could lift direct, if it were 
equally convenient to do so. By a 
proper arrangement of two or more 
pulleys, however, power may not onlv 
be transmitted but also wnctnlrtUtd, 
and it is this fact that makes the 
pulley block so useful a factor in 
mechanics. It is possible therefore, 
by the use of blocks to effect a gab in 
power, but to do this there must be a 
loss of time. In other words the 
greater the weight that can be raised 
by a certain expenditure of power the 
slower the weight will rise. 

Blocks are made sometimes of wood 
frames with a rope “strop" and 
thimble eye. The sheaves are usually 
bram, running on a wrought-iron 
centre-pin, winch peases through the 
frame and abeam For mechanical 
purposes they are more usually made 
with light steel or sheet-iron plates for 
thesidm, strengthened^ wrought-iron 
links, where the strain Is most direct. 
The impending hooks are connected 
by » strong cross-bar to the side links, 
and are capable of being easily moved 
eitberround their own axis, or through 
an wgWof 90° degrees on each side, 
Blocks am called single, doable, or 
treble, according to the number of 
sheaves which revolve on the centre* 
pin. Snatch, or leading blocks, are 
single within opening on one ode to 
Idmit a rope without pudag its sod 
through, * ' 

A Mule" tootle "eomista of om 
or am Hooks iwe with a single rope 
v"Wr a tafckle b tw, 
OM «dof thehBIs igads fast, and 


the other is hauled upon. The fixed 
end is called the 14 standing end," the 
other the “ running ” end. Each part 
of the rope contained between the 
blocks or between either extremity and 
a block, is called a return of the fall. 
To overhaul a tackle is to separate the 
blocks. This should always be done 
from the standing, and not from the 
movable block : to round in is to bring 
the blocks closer together by hauling 
on the fall When a rope is passed 
through the sheaves of a block, it is 
bent to a curve suiting the radius of 
each sheave passed over. The sheaves 
should be exactly the same diameter in 
each pair of blocks working together. 
Owing to the stiffness of the rope, and 
friction of sheaves on the pin, the 
theoretical power is considerably re- 
duced. The weight any system of 
blocks will lift is found by multiplying 
the power by the number of ropes 
attached to the movable block, in- 
cluding the standing end if fixed to it. 
For example, suppose we have 3 sheaves 
in use in each block, then the additional 
power acquired would be (theoreti- 
cally) 6. The average additional 
power required for each sheave to com- 
pensate for friction is found to be 
about roughly 10 per cent. With 3 
sheaves in use this would be 10 X 3, 
or 30 per cent. Therefore, to raise a 
a weight of one ton, a power of 

?^ + l 3 lb. = 970 lb. would be 
3 * 

required. In hauling on a fall, men 
exert a pull of about SO lb., or half 
their weight under favourable circum- 
stanoes. In this case the least number 
of men required would be- 

^ = 12A,or«yl3mm. 

Therefore, in calculating the sdvan 
tage gained by using blocks, X of the 
wright to be lifted most be added for 
every sheave In use. Suppose it is 
required to lift a weight of .12 tons 
with a pair of trebMuaved block*, 
ttywadedwith a Mb. rope, the theo- 
retical grin of power k 6 tel. and 
the pore required wfB be } of B, the 
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total resistance to be overcome, which 
is compounded of W, the weight to be 
raised, plus the resistance arising from 
stiffness of rope, and friction. There* 
fore we have V + AW for each 
sheave in use. Now 6 sheaves are in 
use, therefore, R = W 4* $ W. 

P the power = 5 = W jlA W . 

If 12 tons have to be lifted we have— 

p = 124^^12 = 3i . 


spent, m the friction on badly lubri- 
cated sheaves reduces their efficiency 
very much. Sometimes in using 
blocks it is found that they twist, and 
cause the rope to ride against itself, 
new rope especially. To prevent this 
twisting, a bar is sometimes placed 
through a part of the blocks, or at 
right angles to the “returns” close 
to the block, One of the beet plans is 
to lash a handspike across the block ; 
a light line may be lashed to each end 
and act as guys. This twisting of the 
tackles during use is a constant source 


A good rule for calculating the “ safe 
working " strength of a new rope, of 
white hemp, is to square the circum- 
ference in inches, and divide by 8. 
For instance, the safe working strength 

of a 5-in. rope would be ^2* = 3§ 

tons. As another example we will 
calculate what weight can be raised by 
& “tackle" consisting of 2 treble 
blocks, rove with a fall of 6 -in. 
rope, without exceeding the working 
strength of] the rope. Here we have 
by formula 

<D <!!>! = 4 tom 

as the maximum strain on the running 
end of the “&U." Then P = 4* 
tons, and 6 P s R s 27 tons, as the 
theoretical weight. For each sheave 
in use we must deduct ^ of 2?, or 
2 fa for friction. Then, as we have 6 
sheaves in use, 9 X Wj = 16X,aa the 
, total amount to be deducted from the 
‘ theoretieal gain, leaving as the actual 
power 27 - 16^ or 10^ tom. 

The following table gives the ob- 
«rved ratio of useful to theoretical 
work done in different tackles with 
white rope fall. 

If anything the table gives a hkher 
efficiency than would be obtained in 
ordinary use it is highly necessary to 
keep Uoob in good order, to see that all 
the parti are sound, that the sheavee 
•re Quite free on the pin and properly 
Moated. Time spent in attending 
to there important details is wen 


at a time when the power is wanted. 
It has been found by experiment that 
if the blocks are allowed to twist one 
complete turn, the power required to 
overcome friction will be increased 40 
per cent. 


'1 heretical 
iwsr ot 

J ickle. 

Percentage of 
Useful Work. 

Value of P. 

Single 

90 per cent. 

1*1 w 

2 ; 1 

810 „ 

0'62w 

3:1 

75*0 „ 

0’45w 

4:1 

68-0 „ 

0-37w 

5:1 

61-5 „ 

0-32w 

6:1 

59-0 „ 

0‘28w 


The following are examples of com- 
mon arrangements by which an in- 
crease of power is obtained. 

Fig. 180. In this the lower pulley 
is movable. One end of the rope being 
fixed, the other must move twice as 
tut as the weight, and a corresponding 
gain of power is consequently effected. 

Fig,, 181. Blocks and tackle. The 
power obtained by this contrivance is 
calculated as follows; Divide the 
weight by double the number of 
pulleys in the lower block ; the quo- 
tient is the power required to balance 
tbs weight. f 

Fig. 182 represents what are known 
re White's pulleys, which can either be 
made with separate loose pulleys, or a 
series of groove can be out in a solid 
block, the diameters being made in 
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proportion to the speed of the rope ; 
that is 1, 3, and 5 for one block, and 
2, 4, and 6 for the other. Power as 
1 to 7. 



fta. I Ml ft o. 181. Fig. 182. 


The Difftrtntial A%-Bfoci.-Thia 
useful form of block is a modern adap- 
tation of an old princble— a principle 
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Figs. 183, 184 are what are known 
as Spanish bartons. 

Fig. 185 is a combination of two 
fixed pulleys and one movable pulley. 



fto. 181 fto. 184. Fra. 185. 


Fig*. 186 to 189 are different ar- 
rangement* of pulleys. The following 
rule applies to these pulleys: In & 
system of pulleys where each pulley 
is embraced by a cord attached at one 



Pm. 1* Pm. 1M. 


not hitherto applied in practice. Fig. 
1 90 will serve to describe the working. 
The upper, fixed, block has a double 



P». lR 


end to a fixed point, and at the other 
to the centre i the movable pulley, 
the efcc t'M the whole will be the 
number % multiplied by itself u 
many tinMKas fbsri are movable 
nri Haii In Hm n ifern 


sheave ; two iheavei it might be said 
joined ade by ride, so that both turn 
together, bat it will be noticed that 
one sheave is smaller than the other. 
The lower, loose, block is of ordinary 
structure accept that the groove is 
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ridged acrow in a way that receives 
and holds the chain as it passes round. 
The whole of the chain is one endless 
piece passed over the blocks as shown, 
the direction in which it moves being 
indicated by the arrows. The power 
(the pull of the hands) is applied at P, 
and from here the action can be fob 
lowed. From P the power raises Q 
and lowers R, but as the circumference 
of the sheave by which the chain Q is 
raised is greater than that by which 
R is lowered, it follows that the chain 
is pulled in a little faster than it is 
lowered out. It follows therefore that 
the lower pulley is thus raised gradu- 
ally, and the raising of the load is due 
to the difference iu these actions . The 
only object in making the chain end- 
less is to save using a long chain which 
would otherwise be necessary. 

One peculiarity of this pulley is 
that if the power chain P is released 
the weight does not run down or 
“overhaul,” as it is called. It is a 
distinctly useful feature, both as a 
source of safety and the power of 
raising or lowering the weight to any 
precise degree. The lowering is 
effected by a light pull (Hi S. Unfor- 
tunately this good quality is due to 
excessive friction and loss of power, 
this amounting to more than half the 
power expended. Were it less than 
half overhauling would occur. Owing 
to the considerable friction all wearing 
parts must be made very hard, or the 
wear and tear will be excessive. The 
mechanical efficacy of this pulley is 
from six to seven-fold, a man being 
able to raise six to seven times the 
weight he could raise unaided. 


Pumps, Siphons, and 
Dkvicks for Raising 
Liquids. 

(See aUo Hydraulic-Rams, Water 
Supplies to Country Houses, etc.) 

Tee aim of this article is to describe 
the various contrivances employed in 
different industries and in everyday 
life both at home and abroad, for 
effecting the removal of liquids from 
one vessel or place to another. The 
most important liquid, of course, is 
water, but there are several, such as 
acids, whose corrosive nature renders 
the ordinary pump useless ; and there 
are others, such as syrups, whose vis- 
cosity demands special provision. Ail 
these will come under notice ; but 
not the modem pumping engines on 
a scale interesting only to the engineer, 
as these may be found in such works 
as those of Bjorling and Colyer. It 
will be convenient to divide this subject 
into 2 sections— pumps, and siphons. 

Pumps.— Before proceeding to a 
description of the various forms of 
pump as now in use, there are many 
means of raising water that demand 
some notice. 

One of the most simple methods of 
raising water is that adopted in the 
wells of English villages, this being a 
pair of buckets, one at each end of a 
rope passing over a pulley, as Fig. 191. 
In this the full bucket is partly coun- 
terbalanced by the empty one, the 
latter being pulled down to raise the 
former. 

In Italy, use is made of a very 
simple yet ingenious contrivance for 
raising water from a well to the highest 
story of a house without descending 
for the purpose. This is outlined in 
Fig. 192. One end of a strong iron 
rod a is fixed to the house above the 
window of an upper landing or passage, 
the lower aid being secured in the 
ground on the far side of the well 6, 
Sid in a line with its centre. A ring 
which will slide easily over the rod i» 



m 


fastened to the handle of the bucket c, 
to which also a cord d is attached, and 
carried over a pulley supported above 




the wmlbir. When the cord d is 
■hckened, the bucket descends m a 
I manner till .the ring reach* 
the atop e t vfaioh if ao amnged that 
IMMi pofet the bucket bangs directly 


over the centre of the well. On still 
further slackening the cord d, the 
bucket continues to descend, hut in a 
perpendicular direction, to the level 
of the water. When filled, it is simply 
hauled up. 

A great step in advance of the pulley, 
for lifting heavy weights, is the wind* 
lass, a cylinder made to revolve by 
crank-handles attached to one or both 
ends, The rope should have a bucket 
suspended from each end, so as to be 
in a manner reciprocating. The Chinese 
windlass illustrated in Fig. 193 fur- 



nishes the means of increasing mechani- 
cal energy to almost any extent, and is 
used to raise water from prodigiously 
deep wells. The cylinder a consists 
of 2 parts of unequal diameter, to the 
extremities of which, the ends of the 
rope are fastened on opposite sides, so 
as to wind round the 2 parte in con- 
trary directions. As the load to be 
raised is suspended from a pulley h 
every tom of the cylinder a raises & 
portion of the rope equal to the cir- 
cumference of the thkier pert, but at 
the same time lets down a portion 
equal to that of the thinner, conse- 
quently the weight is raised at each 
turn through a space equal only to 
half the dfnre&oe betwea the cir- 
cumferences of the 2 parti of the 
cylinder, Hence the action is slow, 
but the mechanical powtr uved » 
proportionally great, 
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Another way of lightening the load greyer diameter than the cylinder 
is illustrated in Fig. 194, and consists (say a wheel 12 ft. in circumference 
in replacing a portion of the cylinder and a cylinder 18 in.). The rope that 
a by a " fuaee ' or cone-shaped drum supports the bucket is attached to the 
b. One end of the rope is secured bo cylinder, while a second rope is made 
to coil round the drum. These 
ropes run in opposite directions, so 
that when the bucket is down, the 
cylinder rope is uncoiled and the 
drum rope is wound up. By taking 
the free end of the drum rope over 
the ahoulderand walking away from 
the well, the drum rope is uncoiled 
and the cylinder rope is wound up, 
thus raising the bucket. 

Sometimes, instead of coiling a 
second rope on the drum, this latter 
is made of such dimensions that a 
horse can work it by walking inside, 
constituting a tread-wheel, such as 
is shown in Fig. 195. The capstan- 
wheel is another form, which was 
Fro. 1R. much used in ancient times. 

There have next to be considered 
the smaller end of the cone, and the a class of contrivances dependent on the 
other end of the rope to the bucket, application of simple leverage. The 
While the full bucket is at a depth 
in the well (implying a greater weight 
to raise on account of tne extra rope 
or chain attached), the winding takes 
place where the circumference of the 
fuaee is least, and as the length dimi- 
nishes the rope coils round the greater 
circumference. Thus while the work 
is hardest the speed is slowest, and 
while the work decreases the speed 
increases. 

In another modification of the wind- 
lass, a oog-wheel is fixed to one end of 
the cylinder and moved by a pinion 19S - 

that is secured on a separate shaft, 

and turned by a crank. By proper- process illustrated in Fig. 196 is emi- 
tioning the diameter of the wheel and nently easy, and very widely adopted 
that of the pinion (or the number of in Eastern countries, for raising water 
teeth on each) to the power employed, from shallow depths (2-3 ft.) for pur- 
a bucket and its contents may be poses of irrigation. It is termed mental 
raised from any depth, sinoe a aimi- m Egypt. A small trench o is dug 
nation in the velocity of ti» wheel on the edge of the tank or stream 
from a smaller pinion is accompanied affording a supply, and au impromptu 
kyan inonueof the energy transmitted seat b is made of baked earth on each 
to the cylinder, and nos wnA side. The baling vessel e, usually a 

The crank handle of the windlass basket of twigs or leaves rendered 
may be twplaoid by a drum-wheel at water-tight by plaitering with day and 
one endoi the cylinder, of very much oowdung, is ^suspended by 4^ cords <L 






The free end of each eord is hel$ in I them one above another, the water 
one hand by the operators, who, on | may be raised to any height. Water 
launching the bale into the water, lean is thus conveyed over rising ground 
bad wards towards their seats, thus | to the distance of more than a mile. 
painting by their own weight in jerking \ Fig. 197 shows the mode of working a 

single gutter, without the aid of 
aleverpole, a is a trough whose 
open end b rests on the hank over 
which the water is to be elevated ; 
the other end cis closed to retain 
the water entrapped by raising 
it. Fig. 198 represente an im- 
provement, being a double gutter 
o placed across a trough 6 to 
reoeive the water. The gutter a 
is divided by a partition in the 
nrWT C€ntre » ou “de of which 
■ partition holes are made in the 

jFra. 1W. floor of the gutter to let out the 

water into 6. Fig, 199ia a further 
the full veesel out of the trench into development, termed a pendulum 
a gutter cut to receive and distribute or set of swinging gutters, raising 
the water. In India, water is lifted water by their pendulous motion, 
in this way, some 12-16 ft, in 3 or 4 The terminations at bottom are 
stages, by as many pairs of men, at scoops, and at the top are open 
the rate of 1800 gal. an hour, pipes ; intermediate angles are formed 

Swinging gutters seem to have ori- with boxes and flap- valve, each con* 
gmated in the jantv of India, which noted with two Drenches of pipe, 
consists of a hollow 
trough of wood, about 

on a horizontal beam 
lying (mbambooefiied '\\ ^ 
in the baiik of a pend ^ 

or river. One end of ~ — =* , =^=-"" * - 11 

the trough peats upon Fra. ltt. 

the bank, where * 
gutter ii prepared to 
carry off the water 
tod the other eod is 
dipped into the water 
by a man ftaodiog oo 


large weight of earth 
at the farther eodii 
feteoed to the eod 
of the jo** ftext the 
river, and, potring up the ja*t* foil 



oi idommw nest we _ . ■ 

river, and, poiring up the jantu full The wwafled Dutch sooop, Fk. 
c< wJm/mm it to empty itUf much tued to Hdlend tor rri*g 
into tht nttor. Tkii peetnoe niii oter lew djtae. It h « Mai »f 
tutor lib, bit by jiedi* » eerta.rf ffeeq) «. Mf«W ‘ 
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weight w utilised m raising the bucket 
The lever ia ft split tree-trunk, ridged 
to form etepe, aud provided with & 
bftmboo ruling. As the man walks 
to and fro, the am carrying the 
bucket is alternately lowered and 
raised, a second man emptying the 
bucket as fast as it rises. This is 
termed a paccottah or picota in Bengal, 
Scoop-wheels assume several differ- 
ent forma, but consist essentially of a 
number of semicircular partitions be- 
tween the closed sides of a wheel, 
extending from the axle to the cir- 
cumference, as in Fig. 203, which is 



contents of the buckets are necessarily 
discharged into the gutter as they peas 
the end of it. When employed to 
raise water from running Btreams, 
they are propelled by the current in 
the usual way— the paddles being 
formed of woven bamboo. The size 
of these wheels varies from 20 to 70 ft. 
in diameter. Some raise over 300 
tons of water per 24 hours, or 180 tons 
40 ft. high in the same time. Being 
built almost exclusively of bamboo, 
they combine economy, strength, light- 
ness, and efficiency in a wonderful 
degree. 

In the Egyptian noria, instead of 
vessels being attached to the wheel, 
the wheel nm itself is made hollow 
and divided into compartments, as seen 
in the section shown in Fig. 204. The 
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the pattern used in draining the Lin- 
colnshire fens. As the wheel revolves 
in the direction of the arrow, the 
extremities of the partitions dip into 
the water and scoop it up ; and as 
they ascend,' they discharge into a 
trough placed under one end of the 
shaft, which is hollowed into as many 
compartments as there are partition* 
or scoop*. 

The Chinese scoop- wheel hai a num- 
ber of buckets attached to the peri- 
phery of a huge wheel, which ia com- 
posed of 8 bamboo rings of unequal 
diameter, arranged so as to form a 
frustum of a ooot, the smallest ring 
to which the open end# of the buckets 
(serins of bamboo 4 ft. long and 2-8 
in. rim.) are attached, bang next 
the tank over which ibe water is coo* 
m $ i Br tta« anwfeemeut, the 


water enters through the openings a 
in the rim and escapee from those b in 
the side. 

The Spanish wheel is a very light 
framework disc having a series of pot* 
secured to the periphery. Its most 
remarkable feature is that motion w 
given to the wheel by a system of 
spokes on its axle working Into other 
spokes on a vertical shaft— one of the 
earliest forms of cog-wheel. 

The fault common to all the wheels 
hitherto described is that they begin 
to discharge before reaching the 
channel provided for the reception of 
the water, and waste power in (wring 
ranch of tbs water hkher than it is 
required. These two defects an well 
remedied in the Perrin wheel, by 
suspending the buckets so that they 
m free to swing, thus banging per* 
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pendicularly throughout their course, 
until they reach the receiving trough, 
when they are made to tilt and dis- 
charge their contents at once by coining 
into contact with a stop on the trough. 
Fig. 205 illustrates another form of 
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Persian wheel having both scoops and 
buckets. It has a hollow shaft and 
curved floats, at the extremities of 
which are suspended buckets or tube. 
The wheel is partly immersed in a 
stream acting on the convex surface 
of its floats ; and as it is thus caused 
to revolve, a quantity of water will be 
elevated by each float at each revolu- 
tion, and conducted to the hollow 
shaft, at the same time that one of 



Pro. *61 

the buckets carries its fill of water to 
a hifher level, where it is emptied by 
oornmg into contact with a stationary 
pin placed in a convenient position for 

206 k repraieatedi * machine 
of emote origin, ft&l employed on the 


river Eisach, in the Tyrol, for raising 
water from the stream. The current, 
keeping the wheel in motion, the pots 
on its periphery are successively im- 
mersed, filled, and emptied into a 
trough above the stream. 

The bucket wheel being incapable of 
reaching water at any considerable 
depth, led to the adoption of a modi- 
fied form, called a chain of pots, the 
buckets being attached to chains work- 
ing over the wheel instead of to the 
wheel itself. In Egypt under the 
name of tatia, this machine is in com- 
mon use, and its employment extends 
throughout Spain and the East gene- 
rally, power being applied by a vertical 
shaft and cog-wheels, moved by bul- 
locks. It k nothing less than a modem 
“elevator" worked by animal power 
instead of steam. 

Another form of elevator or chain 
pump is illustrated in Fig. 207, lifting 
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water by continuous circular motion. 
Wooden or metallic discs carried by 
an endless chain, are adapted to a 
water-tight cylinder, and form with it 
a succession of buckets filled with 
water. Power is applied at the upper 
wheel. 

The chain pump known as the Chi- 
nese or Californian pump, represented 
in Fig. 208,18 in common use m alluvial 
gold diggings in America and Australia. 

* A rectangular, box, about 10 in. by 8 
in, inside measurement, and varying 
from 10 to #0 ft. long, according to 
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need, is traversed by an endless flexi- 
ble band or belt of canvas, on one aide 
'of which are securely fixed at intervals 


fixed on the axle of the water-wheel t 
and turning with it ; i, entranoe of 
water to be pumped up; e, exit of 
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wooden disc* warty as large as the in- 
side of the box. The lower end of the 
box is furnished with ft roller, around 
which the belt passes, and is immersed 
in the water to be raised 
from the pit, while the 
upper end deliver* the 
water into a trough or 
launder, by which it is 
earned away. At the 
upper end the belt peases 
round a aeoood roller or 
drum, which is made to 
molve by either hand- or 
water-power. In 1%. 208 
is shown one driven by a 
water-wheel: a is a fiat 
wooden pipe or box, open 
at both enda, f or min g the 
Damn: & tfcfe uumD-belt. 
wiring ie wood**top£ freed with 
leather, osfled the bodtfU or suckers 
d;e, tie ends fifths and* of the belts 
joinedtpgethsr by keing ^ the drum 


nun* ; f } launder or race to convoy 
the water from the pump and wheel 
clear of the working ; g, sluice-box set 
in a heed-raoe to bring the water 



7w, m. 

seeeMtry for driving the wheel The 
Oriasse dim* mime even the belt 
o i wood, gating short seottoo* to- 
gather by wooden pins* 
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An application of the Archimedes 
•crew to the raising of water is shown 
in Fig. 209, the eupply stream being the 
motive power. The oblique shaft of 
the wheel has extending through it 
a spiral passage, the lower end of 
which is immersed in water, and 
the stream, acting upon the wheel 
at its lower end, produces its re. 
volution, by which the water is 
conveyed upward continuously 
through the spiral passage, and 
discharged at the top. 

A reciprocating lift for wells is 
indicated in Fig. 210, The top 
part represents a horizontal wind- 
wheel on a shaft which carries a 
spral thread. The coupling of the 
latter allows a small vibration, that 
it may act on one worm-wheel at 
a time. Behind the worm-wheels 
are pulleys, over which passes a rope 
which passes a bucket at each ex- 
tremity. In the centre is a vibrating 



Fig. 211. The sedop b connected by a 
pitman with the end of a lever or of | 
beam of a Bingle-acting engine. The 
distance of the lift may be altered by 



Fic. 211. 

placing the eud of the rod in the 
notches shown, 

Brear g bilge ejector, for discharging 
bilge- water from ships, or for raising 
and forcing water under various cir- 
cumstances, is represented in Fig, 212; 



tappet, against which the bucket 
•trike* in its ascent, and which, by 
meant of an arm in a step wherein the 
apiral and shaft are supported, tra- 
verses the spiral from one wheel to 
the other, so that the bucket which 
has delivered its water is towered, and, 
the other k rased. 

flhirhairo’s Wag scoop tor elevating 
Water short distances k illustrated in 


Fio. ail 

D is a chamber having attached a euo- 
tion-pipe B and discharge- pipe C, and 
having a steam-pipe entering at one 
side, with a nozzle directed towards the 
discharge- pipe. A jet of steam enter- 
ing through A expels the air from D 
and C, produces a vacuum in B, and 
flumes wa&r to rise through B and 
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pass through D and C in a regular and 
constant stream. Compressed air may 
1 be used as a substitute for steam. 

Fig. 213 is another apparatus opera- 
ting' on the same principle, aud is 
termed LanadelTs steam siphon pump; 



A is the jet pipe; B, 2 suction-pipes 
having a forked connection with the 
diachaige-pipe C. The steam-jet ppe 
entering at the fork offers no obstacle 
to the upward passage of the water, 
which rises in an unbroken current. 

Fig. 2H is a common lift pump. In 
the up-stroke of the piston or bucket, 



fa 914. 

the lower vabe opens and the valve in 
the piston shuts; air is 'exhausted out 
< taewctioo-prpe, and wfcter rushes 

■ |f 


up to fill the vacuum. In the down* 
stroke, the lower valve is shut, the 
valve in the piston opens, and the 
water simplv passes through the pis ton. 
The water above the piston is lifted up, 
and runs over out of the spout at each 
up-stroke. This pump cannot raise 
water over 30 ft. high. 

, Fig. 215 is an ordinary force-pump 
with 2 valves, The cylinder is above 



water and is fitted with a solid piston; 
one valve closes the outlet-pipe and the 
other the suction-pipe. When the 



r». ni.; 


i« 

> piston is rising, the sucboo-valve is 
open, and water rushes Into the ^lin- 
der,thcouUet-nlrebeii^ok!eed. On 
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the descent of the piston, the suction- 
valve closes, and water is forced up 
through the outlet-valve to any dis- 
tance or elevation. 

Fig. 216 is a modern lift-pump ope- 
rating in the same manner as that 
shown in fig. 216, except that the pis- 
ton-rod passes through the stuffing- 
box, and the outlet is closed by a flap- 
valve opening upwards. Water can be 
lifted to any height above this pump. 

Fig. 217 is a force-pump similar to 
that in Fig. 215, with the addition of 
an air-chamber to the outlet, to pro- 



duce a constant flow. The outlet from 
the air-chamber is shown at 2 places, 
from either of which water may be 
taken. The air is compressed by the 
water during the downward stroke of 
the piston, and expands and presses 
out the water from tnochamberaduring 
the up-stroke, 

Fig. 218 is a double-acting pump. 
The cylinder is dosed at each end, and 
the piston-rod passes through the stuff- 
ing-box on one and ; the cylinder has 
4 openings oovered by valves, 2 for 
admitting water and 2 for its discharge, 
A is the suction-pipe ; B, discharge- 
pipe* When the piston moves down, 
water rushes in at suction-valve 1 on 
the upper end of the cylinder, and that 
www the piston is forced through 
▼dve 3 and discharge-pipe B. On the 
ftfomdiog igaiii, w^er b foroed 


through discharge- valve 4 on the upper 
end of the cylinder, and water enters 
the lower Buction-valve 2, 



Fig. 219 is a double lantern-bellows 
pump. As one bellows is distended by 
the lever, air is rarefied within it, and 
water passes up the suction-pipe to fill 



the space; at the Bame time the other 
bellows is oompressed, and expels its 
.contents through the discharge-pipe, 
the valvee working the Bame as in the 
ordinary fcn»-pump. 
fig. 220 is an old rotary pump. The 
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lower aperture U the entrance for 
water, and the upper for its exit. The 
central part revolves with its valves, 
which fit accurately to the inner sur- 
face of the outer cylinder. The pro- 
jection shown in the lower aide of the 
cylinder is an abutment to close the 
valves when they reach that point. 


is, in succession, forced back to he Beet 
when opposite E, and at the same time 
the other piston is forced fully against 
the inner aide of the chamber, then 
driving before it the water already 
there into the exit-pipe H, and drawing 
after it thrtmgh the suction-pipe the 
stream of supply, 




Fw. m 


Fie. 222. 


Fig. 221 is Cary'* rotary pump. 
Within the fixed cylinder is placed a 
receiving drum B, attached to an axle, 
a heart-shaped cam a, surrounding the 
tile, being also fixed. Revolution of 
the drum cauaea sliding pistons c to 
move in and out, in obedience to the 





farm rf the cam. Water enter* and is < 
moved from the dumber* through 
the potti LX m tainted by raws. 
Tbeceahmpkwd t^imehpfahn 
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minutes per hoar, and divide by 353, 
thus : — 

16 in. X 10 in. stroke x 30 strokes 
X 60 minutes 
353 

a 815 gal. per hour. About 10 per 
cent is deducted for loss. The horse- 
power required is the number of lb. of 
water delivered per minute, multiplied 
by the height raised in ft., and divided 
by 33,000. Thus 

815 gal x 10 IK X 30 ft lift 
33,000 x 60 
= ■ 128 or say $ HP. 

Fig. 223 shows a vertical section of 
the ample lift-pump, o is the work- 
ing baiTel, bored true, to enable the 
piston or bucket b to move up and 
down, airtight. The usual length of 
barrel inacommoD pump is 10 in. and 
the diameters are 2, 2$, 3, 8$, 5 and 
6 in. ; a 3-in. barrel is called a 3-in. 
pump. The stroke is the length of 
the barrel ; but a crank, 5-in. projec- 
tion from the centre of a shaft, will 
give a 10-in. stroke at one revolution; 
but in the common pump shown, use 
is made of a lever pump-handle, whoee 
short arm td is about fl in, long, 
and the long arm or handle de is 
usually 36 in., making the power 
a* 6 to 1 ; / is the fulcrum or prop. 
Improved pumps have a joint at /, 
which causes the piston to work in a 
perpendicular line, instead of grinding 
against the side cf the barrel The 
head g of the pump is made a little 
larger than the bairol, to enable the 
piston to' pass freely to the barrel 
cylinder ; in wrought-iron pumps, the 
nocde is riveted to the heads, and un- 
less the besd is larger than the barrel 
these rivets would prevent the piston 
from passing, and Injure the leather 
packing on the bucket. The noale A 
fixed at the lower part of bead, ii to 
run off the water at each rise of the 
piston. Then is oos valve i at the 
bottom of the barrel and another in 
the bucket 5. 

The motion-pipe 1 should be I the 
diameter of tha pump btfrsl Arms 


l is filed at the end of the suction-pipe 
to keep out any solid matter that 
might be drawn into the pump and 
stop the action of the valves. The 
auction-pipe must be filed with great 
care. The joints must be air-tight . 



if of cast flange-pipe, which the most 
durable, a packing of hemp, with white 
and red lead, and screwed up with 4 
nuts and screws, pr a washer of vulcan- 
ised rubber ft in. thick, with screw 
bolts, is beat. % U the suction -pipe is 
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of gas-tube, the- sockets must all be 
taken off, and & paint of boiled oil and 
red-lead be put on the screwed end, 
then a string of raw hemp bound 
round and well screwed up with the 
gas tongs, making a sure joint for cold 
water, steam, or gas. 

Many plumbers prefer lead pipe, so 
that they can make the usual plumbers' 
joint. The tad to of the pump is for 
filing the suction-pipe on a plank level 
with the ground. Stages n are fixed 
at every 12 ft. in a well ; the suc- 
tion-pipe is fixed to these by & strap 
staple, or the action of the pump 
would damage the joints. There are 
two plana for fixing the suction-pipe ; 
(1) in & well o directly under the 
pump ; (2) the suction-pipe p may be 
laid in a horizontal direction, and about 
18 in. deep under the ground (to 
keep the water from freezing in winter) 
for almost any distance to a pond, the 
only consideration being the extra 
labour of exhausting so much air. In 
the end of such suction-pipe p it u 
usual to fix an extra valve, called 
a “tail” valve, to prevent the water 
from running out of the pipe when not 
in use. The action is limply explained. 
First raise the handle t, which lower* 
the piston b to i ; during this move- 
ment the air that was in the barrel a 
is forced through the valve is the piston 
b \ when the handle is lowered, and the 
piston begins to rise, this valve closes 
and pumps out the air ; in the mean* 
time the air expands in the suction- 
pipe i, and rises into the barrel b 
through the valve i ; at the second 
stroke of the piston this valve closes 
and prevents the air getting back to 
the suction-pipe, which is pumped out 
as before. After a few strokes of the 
pump handle, the air in the suction- 
pipe is nearly drawn out, creating what 
is called • vacuum, and then as the 
water is pressed by the outward air 
equal to 16 lb. on the eq. in., 
the water rises into the barrel as fast 
as the piston ri** ; also the water will 
remain & the suction-pipe as long as 
Uto ^hto o sad valves art in proper 


The following table of dimensions 
for hand-worked simple lift-pumps 
will be found useful 


Height 

for 

Wile: 
to be 
ni*«i, 

Dtim. 

or 

Pump 
B *nd 

Witer 

deliver*! 
per Hoorn 
30 Stoke* 
per din. 

Dtiro, 

of 

Siktlui 

P,pe. 

Th'dt- 

nesuif 

Well 

Itnda trw 
& 

ft 

to. 

gti. 

to. 

to. 

14 

6 

1640 

4 

1 

20 

5 

1140 

3 

1 

30 

4 

732 

2* 1 

* 

40 

H 

565 

2* 

* 

60 

3 

412 

2 

I 

75 

2* 

200 

2 

ft 

100 

2 

183 

1* 

A 


Fig. 224 shows a lift- and force-pump 
suitable for raising water from a well 
30 ft. deep, and forcing it to the top 
of a house. The pump barrel a w 
fixed to a strong plank 6, and fitted 
with “ slings ” at c to enable the piston 
to work parallel in the barrel, a guide 
rod working through a collar guiding 
the ptiton in a perpendicular petition. 
d is the handle. The suction-pipe t 
and rose / are fixed in the well g as 
already explained At the top of the 
working barrel is a stuffing-box A, filled 
with hemp and tallow, which keep* 
the pump-rod water-tight. When the 
piston is raised to the top of the barrel, 
the valve i in the delivery-pipe h closes, 
and prevents the water descending at 
the down-stroke of the piston. The 
valve in the bucket l, also «t m in the 

barrel a, is the same as in the oommon 

pump. The pipe A is celled the 
“ forte ” for thi description of pump. 

Fig. 226 shows a design for s deep 
well pump, ooniisting of the usual 
fitting— vk a brass bird o, a suction- 
pipe with rose 6, rising main pipe c, 
well-rod d , wooden or Son stages tfjh 
sod dip and guide pulleys k The 
well -rod and (he rising mein must be 
well secured to the stogie, which are 
fixed every 12 ft. down the wsll. An 
extra strong stags ip lied to 4 f to ran? 
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in working order longer. It is usual 
to fix an air-vessel at n. The valves o 
are similar to those already described. 
In the beeirconstmcted pumps, man- 
holes are arranged near the valves to 
enable workmen to clean or repair the 
same, without taking np the pump. 
Every care should be given to make 
strong and sound joints for the suction- 
pipe and delivery pipe, as the pump 
cannot do its proper duty should the 
pipes be leaky or draw air. 

To find the total weight or pressure 
of water to be raised from a well reckon 
from the water level in the well to the 
delivery in the house tank or elsewhere. 
For example, if the well is 27 ft. deep, 
and the house tank is 50 ft. above the 
pump barrel ; then you have 77 ft. 
pressure, or about 33 lb. pressure per 
sq. in. That portion of the pipe which 
takes a horizontal position may be 
neglected. The pressure of water in 
working a pump » according to the 
diameter of the pump barrel. Su]>poee 
the barrel to be 3 in. diam., it would 
contain 7 eq. in., and say the total 
height of water raised to be 77 ft, 
equal to 33 lb. pressure, multiplied 
by 7 sq. in., is equal to 231 lb. to be 
raised or balanced by a pump handle ; 
then if the leverage of the pump 
handle were, the short arm 6 in. and 
kmg arm 36 in., or as 6 to l,you hare 
46 lb. power on the handle to work 
the pump, which would require 2 men 
to do the work, unless you obtained 
extra leverage by wheel work. When 
the suction- or delivery-pipe is too 
small, it adds enormously to the power 
required to work a pump, and the 
water is then called 11 wire-drawn.” 
When pomps are required for tar or 
Hquid manure, the suction- sod de- 
livery-pipe should be the same rise 
as the pump barrel, to prevent choking. 

(a) In arranging a pumping instal- 
ktiou every cue most be taken in 
deciding the sae of the suction-pipe ; 
also of the daftvenr or rising main, if 
there »eos. Tbti latter pipe is ot 
imp ort an c e ,' is if too small it can add 
grew to the work <& pumping. The 


one-half the diameter, which is one- 
fourth the area, of the pump barrel. 
Thus, a 3-in. pump should have a l|-in. 
rising-main from it, and the same rule 
applies in finding the sire of the suc- 
tion-pipe. In the case just stated the 
suction-pipe would alao be 1 J in. It 
must not be thought that because 
the pump bucket raises a quart of 
water at each stroke that the quart of 
water will pass up the (apes just the 
same, whatever their rise. In prac- 
tice it will be seen that a given quan- 
tity of water passing up a 1 -in. pipe 
has to travel at least lour time* as 


quickly as the same quantity up a 

2- in. pipe, owing to the areas of these 
pipes being as 4 and 1, The result is 
greatly increased frictional resistance, 
so great as to he a serious factor. No 
harm results, but rather the reverse, 
if pipes of larger size than the rule 
just laid down are used, but they 
should never be smaller than one-half 
the diameter of the pump barrel 

In calculating pump duties, it may 
be estimated that one man, with a 
2$-in. pump, can raise 180 gal. of water 
per hour. With a 3-in. pump thin 
quantity would be increased one-half 
if the man made as many strokes per 
hour, but this 1 m would not do. A 

3- in, pump, however, is best (for one- 
man power) if the lift is a light one, 
say SOft. from the surface of the water 
in the well to the highest point of the 
delivery-pipe, but when higher than 
this the in. pump will be found to 
yield about ss much as a 3-in. and 
with 1 leas apparent labour, One-man 
power is considered to be one-eeventh 
of a bone-power, which would credit 
the man with raising 28,286 cal. 1 ft. 
high, or, say, 470 pL 60 ft. high. 
This, however, does not work out 
oorrectiy in practice, end seldom more 
than one-fourth d there figures can 
be relied on, 

A retaining valve Is sometimes put 
on the red of the suction-pipe In the 

will, the object of this being to prevent 

the water running took out of the 
pipe when the pump's working part* 
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▼ision generally recommended with 
long suction-pipes, there being a con- 
siderable horizontal length in the pipe, 
but failing this the valve is beat 
absent. It offers a resistance to the 
flow of water, and, like all such 
valves, it gets out of order in time, 
and its position makes it awkward to 
get at. 

An important detail, much neglected, 
is to see that the suction pipe has a 
regular fall (or it may be quite hori- 
zontal where necessary) from the pump 
to well. It must not have dips, nor 
high places, for if these exist, air will 
collect in them and cauae much more 
trouble than the inexperienced can 
well believe. Where a rise in this 
pipe is unavoidable, there should be a 
stand pipe on its highest part with a 
Boundly-fitting stop-cock. A retaining 
valve would require to be put on the 
end of the suction pipe, so that on 
opening the cock and pouring water 
in, the collected air would be displaced, 
and the pipe quite filled with water. 
On shutting the cock, the pumping 
Bhould be satisfactory and normal. 

When the rising main from a pump 
exceeds 15 to 18 ft. in height, there 
should be an air-vessel to it to mini- 
mise shock. This would particularly 
apply to single-barrel pumpe in which 
the water is stopped at each stroke, 
but it should be considered requisite 
with all pumps, whatever the number 
of barrels, if the rising main is at all 
high. Even with comparatively low 
elevations the air-vessel is beneficial 
in preventing shock, reducing labour 
and wear and tear. The air-veeeel is 
put either on the pimp or on the 
rising main close to the pump. 

Deep-well pimps are those that are 
filed below the ground level and ope- 
rated by rods and gear at ground level. 
Ail pumps must be within 28 ft. of 
to water, therefore if the water » 
40 ft. below ground level the pump 
must be at least 12 ft. down, prefer- 
tolymor* Asa mis, when the pump 
h«i to be Axed down toe well it & put 
witoiuto«^10 ft.^tl»irater^ TWi 

be# fa* funeral reasons, be#4*f 


making allowance for a fall in the 
water level. 

In deciding what size of deep-well 
pump is best suited for one-man power, 
neglecting for the moment the amount 
of water required,* a simple calcula- 
tion is all that is necessary. Let it 
be supposed that the perpendicular 
distance from the well water to the 
delivery outlet in the cistern is 70 ft. 
The pressure of water in pipes is 1 lb. 
per sq. in. for each 2 ft. 4 in. in height, 
therefore a 70 ft. column will exert a 
pressure of 80 lb. on each sq. in. of the 
area of the pump barrel. A 3-in. pump 
has an area of say 7 sq. in., which will 
make a total pressure of 210 lb. The 
handle of the pump is arranged on the 
principle of the lever, the end that is 
held being probably 6 times as long as 
the end to which the pump rod is 
attached. This will cause a reduction 
in pressure to 35 lb. per stroke, but as 
25 lb. per stroke is considered suffi- 
cient for one man continuously pump- 
ing, a 3-in. pump would be too laige. 
A 2$-in. pump would therefore best 
suit the case, the area of this being 
but 5 sq. in., little more than $ of the 
3 in. As a rule the deep- well pump 
is best operated by a wheel action, the 
pump and its wheel being mounted 
on a board. 

A rule for finding the sire of pump 
to raise a given quantity of water, is 
as follows— 


D = V^ 


G 

. „ 031 x L X S 

where 

D sb diameter of pump in inches 
G = gal raised per mm. 

L = length of stroke in ft. 

S = number of strokes per min. | 
034 = the contents, in gal, of 1 ft. 
of 1-in. pipe. 


In fixing a deep- well pump, it should 
be placed on ana firmly secured to i 
“ stage,” and this, if of wood, should 


t • for rwfetoot work the Morot weald 
probably be neb m om man could hraiafe, 
ad tbs only cafotfatta seeded woaUW fa 
dbcwT fee rte of pomp tern wtkd far tfa 
•treagttn * 
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be of oak. If the well is deep enough 
there should be stages— skeleton plat- 
forms— every 10 ft, The pump is fixed 
near the aide of the well, not centrally, 
and this lowest stage should be boarded 
over with loose boards. The Btages 
above are merely crosa-piecea, and these 
cany the roller guides for the pump 
rods, and the rising main is also se- 
cured to them. Modern engineers' use 
wrought and cast-iron cross stages, in 
place of oak. 

(b) Tubt'WtU Pumpt. — What is 
known as the Abyssinian tube-well 
(due to its prominent u»e in the Abys- 
sinian campaign) is merely a wrought- 
iron tube driven into the earth, a 
pump of any ordinary design being 
attached at the top. Where they can 
be employed, they save considerable 
expense as against ordinary well-rink- 
in». That it is not a device only 
suited for small purposes may be 
judged by its use at the Burton 
Breweries, where there are some fifty 
3-in. tube- wells raising 2,000,000 gal. 
of water daily. Unfortunately the 
tube-well is not suited for such soils 
is clay, very fine sand, marl or loam, 
but in gravel, coarse sand, chalk, and 
some modifications of these, it does 
well. 

Fig. 226 affords all the details of 
the well, showing the lower end of the 
tube underground. 

The well, if it may be called such, 
consists of a sufficient number of 
lengths of. ordinary good quality 
wrought tube with socket joints. The 

joints, as they are nude, must be 

quite sound and water- (or rather air-) 

tight. The lowest end length of the 

tube, the firvt to be driven in the 

ground k heated and hammered to a 

point (or theee pointed ends may be 

purchased), and a number of boles 

must be drilled in this length as 
shown. 

Tbs method of driving is simple, the 
ehkf tools being the pulleys, the 
1 monkey.” sad the M damp." These 
are embodied in 8*227, Assuming 
feat the pointed tafeejai been in* 

mrted IB the ground ^ digging or 


driving with a heavy wooden tool), e 
length of pipe is then connected (to 
the pointed end piece), and on this 
pipe the clamp is wcured at a suitable 
point. Following the clamp the 
monkey (weight) is slipped on, and 
then the pulleys are secured. By 
puliing the ropes Bhbwn passing over 
the pulleys the monkey is raised, and 
then, on suddenly releasing the ropes, 



this weight falls and delivers a blow 
on the damp. The damp being 
securely attached to the pips, the 
suoceMve blows deftfered nave the 

effect of driving the pipe into the 

ground. When the pipe has been 
driven down until the clamp h at or 
sear the earth, the damp and pulleys 
must be loosened, raked and re*secuM 
at a higher point and the ramming' 
mtfami » li t two-httW j ob ’ 
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but one man need only be an agricul- 
tural labourer,* 

Iu doing this work first see that the 
pointed end is well pointed and true, 
and be sure that this end length is 
driven in true and perpendicular at 
the start. As soon as the tube is a 
few feet down, and then every 2 ft or 
lew, let a plummet be lowered down 
inside the tube to see if a water-bearing 
stratum has been reached. 



Fw, Ml 


When water is reached and the 
pump attached, it may be neoeesary 
to reeort to “priming. ’ This moans 
pouring some water down the tube 
and then working the pump-handle in 
*hort jerk*, This looaetu the earth 


* The rads of the tabu an sotwed a 
Jw thttanihie that they tefcrikiookrt 
fr to taU topUm iNpt. h tom 
«MitU mdnrfeei art m on the tabt» 
tat tawtoatf few* tripod tm The 
m drops « tta «d of the libe, 
*w » a tatay ftp m U to tike the Mot . 


around the perforated lower tube, 
Before the pump is attached it should 
be seen that the driving hag not 
caused the perforated tube to become 
choked full of earth or sand. If it 
has, a piece of smaller tube should be 
put down and the pump attached to 
this smaller tube, water being then 
poured down and the pump worked to 
lift the earth out. When the pump 
is finally fixed and tried, there is 
almost certain to be a deal of sand or 
earthy material raised with the water 
at first. This, however, will cease as 
soon as a cavity has been formed in 
the earth, as the illustration shows. 

The available quantity of water 
from a tube well depends on the spring 
or stratum that is tapped, but the 
following figures represent the usual 
limits 

TnK _ Gallons raised 

a« of Tube. per Hour. 

In. 

200 to 500 
\\ 800 „ 750 

2 400 „ 1300 

3 1000 „ 2500 

4 2000 „ 4600 

The tube-well, when possible, is 
cheaper than a dug well. For resi- 
dence work, the lj*in. sire is usually 
sufficient, and to drive a 20-ft, well of 
this sire, including all expenses and 
a fair quality lift-pump, will seldom 
exceed bl. 10*. 

Tube- wells can be sunk as deep as 
80 ft., though 50 ft. is considered the 
limit of depth, When sunk these 
depths it is generally expected that 
the water, when struck, will rise up the 
tube to a sufficient height for a pump 
at ground level to be used, but it not 
then it is customary to dig a dry well 
down far enough, that U, until a point 
ie reached 25 to 28 ft. above the water. 
The pump is then fixed in this dry 
well and operated as a deep-well 
pump. 

In Fig*. 228 and 229 are shown 
•views which illustrate a successful 
method of obtaining large supplies of 
inter by mwa «f tato-wella, il 
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underground water is in sufficient f | pumping engine. I n instances 
quantity and neat' enough to the sur- these wells are driven from the but- 
faceto be rawed by suction, face, but in the case shown in Figs. 

It consists m any number of separate 228 and 229, an excavation is first 
driven wells, covering a considerable made. 

When water is to be found in large 
quantity, this method is an effective 
one in providing the water-supply for 
small towns and villages, 

(e) Wing Pwinjw.— The semi-rotary 
or “ wing” pump is an ingenious device 
in which a pumping action is produced 
by the reciprocating movement of one 
or more arms nr wings in a circular 
space. An illustration will serve 
tetter than any description to show 
this action, a id Figs. 230 and 231 are 




“ The* wells are 

•fl OKHMcjicI Into • main horixontel 
pip* «f tafi which 

imwns* ix 


therefore given. The first fllustra- 
tkm abowi the exterior <rf * Wilcox 
pump with its handle, while the 
second affords particulars of the 
interior working parts. This lllustm- 
tiro is of a “doubk toting" pump, 
each movement of the rate, either 
way, performing a pumping stroke 
They n also mads ahmwicting and 
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quadruple-acting. The ‘double* acting 
pump is also to be had with hall valves 
and leather Beatings— instead of dap 
valvee— for pumping muddy or Bandy 
water. 

The illustration Fig. 231 affords all 
detail of the working parts, so that 



description is unnecessary. The list 
of capacities is as follows 
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Diaphragm Pumps.— This is an- 
other form of punip which does not 
rely on a plunger working in a cylin- 
der. In this case a rubber diaphragm* 
takes the place of the plunger, and this 
makes them particularly suited for 
raising muddy or sandy water, water 
containing coal debris or small gravel, 
also sewage. It is a broad low form 
of pump, but can be made odourless 
when pumping out cesspools, etc. , by 
a proper fitting dome cover. 

rumps for Acids.— The chief 
difficulty with acids is their corrosive 



action on the materials employed in 
pump construction, necessitating the 
replacement of the ordinary materials 
by others \m liable to destruction. 

A common leaden lift-pump adapted 
for use with add which is neither strong 
toorhotis shown in Fig. 282: o, wooden 
plank, 6 ft. x 11 in. x 2 in. ; 6, iron 
1 2 i 9 
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handle and Buppori; c, iron rod; d,iron 
stay; t, copper plunger- rod ; /, leaden 
box with spout l£-in. bore ; g } leaden 
barrel, 21 -in. bore ; h f iron plate ; t, 
iron -bands; i, leaden ball valve; /, 
leaden supply-pipe f-in. bore ; m, rub* 
ber packing ring ; n, leaden ball valve. 

Doul ton's Btoneware force-pumps for 
acids, bleach liquor, alkalies, vinegar, 
etc. , are aliowu in Fig. 233. They can 



Fic m , 


be used in connection with stoneware 
socket piping if required, and the 
various parti can be had separately in 
caie of breakage. They range from 
l|-in, bore, fi-m. stroke, railing 44 
gtd. per hour, to (bin. bore, 15-in. 
stroke, raising 1800 gal per hour. 
These pumps are arranged to work by 
steam power, The plunger is of stone* 
ware, accurately ground to fit the 
stuffing-gland, this also being ground 
on the working surfaces. Asbestos 
is used for packing. The valves, which 
are of the form usually known as 
“ butterfly valves,” are ground accu- 
rately into their sitings, the rise 
being adjusted by the stoneware cross-, 
bat, made in toe wife above. The' 
jointing of tha jarts if made by menu 


of a circular groove and fillet fitting 
into each other, packed with rubber or 
asbestos, the flange being clipped by 
two sets of iron semicircles crossing 
each other, thus forming a continuous 
ring, through which the bolts and 
nuts pass as shown in drawing. Stone- 
ware barrels are also carefully made 
for lift-pumpe with rubber bucket*. 
The difficulty of grinding the interior 
surface of the slider being considerable, 
this arrangement is not in practical 
use. The ram is hollow, having 
an iron rod for attachment passing 
through the centre, the end being 
stopped with some acid-proof material, 
such as sulphur. The iron parts are 
coated with rubber or varnish, as may 
be necessary for the purpose to which 
the pump is to be applied. 

The application of compressed air to 
the surface of acid contained in a close 
vessel with an outlet is much adopted 
in large work*. The vessel containing 
the acid is usually of caSt iron lined 
with stout lead, and the air pumps 
are driven by steam. 

A very handy contrivance for draw- 
ing small quantities of acid from car- 
boys, etc., is known as Nichols’ acid 
pump. This apparatus is securely 
fixed by a thumb-screw on a pedestal, 
to be readily adjustable for height. 
The pedestal is iupported\>n a minia- 
ture platform (easily extemporised 
from an old box), which again is placed 
on the carboy. The principle on which 
the pump is constructed may be seen 
inng,234. The body or womng part 
of the pump consists of 3 glaaaee, o, and 
a rubber bulb b. The glasses- are very 
carefully ground together and secured 
at the joint* by screw couplings, mak- 
ing them perfectly air-tight. The two 
valves t are fitted to their places and 
carefully ground by machinery, which 
drives the air into the chamber between 
toe glass cups. In use, the rubber 
bulb is compreeced by the hand. The 
lower valve remains tight, and the air 
escapes through the upper valve. The 
ha nd, now removed from the bulb, 
allows it to expand, nd as a vacuum 
k created to to* chamber, toe upper 
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valve closes, and the acid rises through 
the section tube into .the chamber to 
fill the vacuum . Another compression 
of the bulb drives the acid up through 
the upper valve, and the chamber is 
again filled with acid ; aa this opera- 
tion is repeated, the liquid flows from 
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the nozzle d of the pump. The rela- 
tive capacity of the chamber and bulb 
is so nicely adjusted that the acid 
never rises nigh enough in this chamber 
to enter the bulb. It will be noticed 
that an air-chamber is formed at every 
joint by a downward projection of the 
top piece ; this prevents the acid from 
ever reaching any joint so long as the 
pump stands erect. A discharge-tube 
attached to the nozzle of the putnp ex- 
tends to a point just below the bottom 
of the carboy, so that continuous pump- 
ing for a short time will give a aphonic 
action which can be instantly arrested 
at anytime by the removal of the bulb 
from its .nipple, A metallic bulb may 
be substituted for the rubber one, 
giving greater power, By means of a 
metafile bulb, a large tube may be 
used on the siphon, which will be cap-, 
able of emptying a carboy of sulphunc 
in leas than 8 minutes. The 
pump consists of a pump and siphon, 
which becomes mffivtkjj, after a few 


strokes of the bulb. Once set in mo- 
tion, the add flows until stopped. Its* 
action is rapid and perfect. The glasses 
are entirely enveloped in a light cast- 
iron covering, and the apparatus is 
light, durable, and perfect in its action. 
Any quantity of acid can be drawn 
without the least danger to clothing, 
person, or floors, and the person using 
the pumpmay be entirelyinexperienced 
in such matters. 

Although the following device, in 
slightly different forms, has been in 
use for some time, yet the convenience 
of the modification shown in Fig. 235 



may render it worthy of description. 
A B C are 8 glass tubes passing through 
the rubber stopper D, A and B ending 
just below the stopper and C reaching 
to the bottom of the bottle, To B is 
attached a double-valve rubber bulb. 
A k so bent that while the bulb is 
clasped in the hand, the thumb can 
easily be held over the open end of A 
at H, Acid can then be forced out 
through C, and the flow may be 
checked instantly by removing the 
thumb from H, The left hand is thu 
left free to held under C the vena 
into which! the add is to flow. A 
glased wrtheftwaredishu placed upon 





the table under C to catch the drip- 
pings. For the use of large classes of 
beginners in general chemistry this 
apparatus is well adapted, since acci- 
dent resulting from careless handling 
are rendered almost impossible, and 
both acid and time are economised. 
The same device may be used for car- 
boys, the tube C being extended up- 
ward, ao that an acid bottle may stand 
on the box beneath it, and H being 
kept closed by a Dteeeof rubber tubing 
and a pinch cock. (L. M. Dennis in 
‘Amer. Chem. Jour.') 

A modern pattern of Doul ton’s 
stoneware pump it shown in Fig. 230, 


They appear to be giving great satis- 
faction. 

Pumps for Syrupi.—The use 

of force-pumps of ordinary construc- 
tion for raising cane- juice and syrup# 
is to be condemned on the grounds of 
their limited capacity, the churning 
of the liquid ana consequent admix- 
ture of air, and contamination of the 
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embodies all the improvements sug- 
gested by many yean' practical expe- 
rience. Each pump, before being sup- 
plied, is put into actual work with a 
30-ft. bead of water and tested as to 
efficiency, and to to ensure satisfactory 
working. They are strongly con- 
structed of add-proof stoneware, 
plunger and valves also being of this 
material The vilves and seating* are 


liquid by the grease used hi their lu* 
Wcatiofl, Hence the general adoption 
of °?e 

of wboae many fbnns is ilkatrated in 
The body of itflondstsof 2 

ebuben » ft, separated by ft rteam- 





tight diaphragm ; the upper chamber 
a receives the syrup to be elevated, 
while the charge in the lower chamber 
b is in course of elevation, and it is 
made of suitable capacity for that pur- 
pose. When the lower chamber b is 
empty, the valve c is raised by turning 
the handle d, while the top of the air- 
pipe t is opened. The syrup contained 
in the upper chamber a immediately 
descends through the valve e, any air 
that may have been imprisoned in the 
chamber b escaping through the air- 
pipe t. This air-pipe extends about 
6 in. into the lower chamber 6, for the 
purpose of ascertaining when the cham- 
ber is sufficiently full, the escape of air 
through the pipe e being, of course, 
stopped as soon as the syrup reaches 
its lower end. The cessation of the 
whistling noise made by the air rushing 
through the end of tins pipe t consti- 
tutes the signal for screwing down the 
valve c, to prevent any further flow of 
syrup into the lower chamber 6. The 
air-tap is then dosed, and the steam- 
tap / of the steam-pipe o, communicat- 
ing with a steam bofler, is opened, 
when the empty space between the 
surface of the syrup and the top of the 
lower chamber 6 is immediately filled 
with steam, which at onoe commences 
to drive 6he syrup out through the 
discharge-pipe A. As this pipe is car- 
ried down to within a short distance 
of the bottom of the monte-jut, nearly 
the whole of the contained syrup is 
forced out of the lower chamber 6. 
As soon as any indications of steam 
appear ‘at the mouth of the discharge- 
pipe, the steam-tap / is shut, and the 
valve o and air-tap e are opened to let 
in a fresh charge. 

It will thus be seen that the action 
of the Monfeyui is exceedingly simple, 
only one precaution being necessary, 
ri*. to shut the valve c through which 
the syrup is running, in time. If the 
*yrup be allowed to reach the top plate 
of the champer b, the iteam, when let 
in through the pipe will mix with, 
and bcfl thegyrqp'bat will not elevate 
it ; considerable difficulty and delay 
Kfflotim* sdie from this drcum* 


stance. As a precaution against care- 
lessness, an overflow tap t should be 
fitted to the shell of b, a few inches 
below the top, so that the superabun- 
dant syrup might be drawn off. In 
the case of cane-juice, as it comes from 
the monte-jus, it is said to be suffi- 
ciently warmed to retard fermentation 
on its way to the clarifiers. 

While this instrument remains by 
far the most generally adopted means 
of raising juices and syrups, its supe- 
riority has not been unchallenged. It 
has been objected that its interior is 
not readily accessible, and that it is 
therefore difficult to keep clean, where- 
by fermentation may be caused in 
juices by the presence of accumulated 
dirt within the monte-jus. It is also 
urged that the liquor is diluted by the 
admixture of condensed steam. 

Hence, in many cases, the monte- 
jut has been replaced by centrifugal 
pumps. In favour of these, it ia ad- 
vanced that there are no valves or other 
mechanism to become a refuge for dirt ; 
no air or steam is forced into the liquor ; 
and, with properly adjusted arms, the 
juice or syrup is raised in a solid col- 
umn without churning. Many state- 
ments, however, point to the fact that 
the churning is often seriously worse 
than with the monte-jus. In the best 
central sugar factories, steam in the 
monte-jus is replaced by air under a 
pressure of 60 lb. per sq. in., thus ob- 
viating most of the drawbacks that 
have been complained of. 

Pumps for Soap and lye,— 
Pumps of several kinds are employed 
in soap-works, for removing spent lye 
and soap from the coppers. For small 
pans, & simple hand suction-pump 
answers ; for larger ones a single- or 
double-acting lift- or force-pump may 
be placed inside the copper, and worked 
by hand, or by an eccentric on a shaft, 
in large factories, some form of centri- 
fugal pump is found useful. Their 
great advantages are the abenoe of 
valves and easily deranged working 
parti, and the large amount of work 
they can to in a short time. The 
pumps madl by J, A H, G wynne, are 
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in most favour in England ; the form being twioe emptied in each revoltt* 
usually employed in America is that tion. 

Vepreseoted in Figs. ^38-240, The Siphons.— Where fluid* hate to 

pumps require to be connected with be transferred from an upper to a lower 
pipes haring 8 wing joints to permit level, pacing on the way over an ob* 
their being raised and lowered at will, gtacle of greater height than the upper 
To avoid the pipe system becoming vessel, a siphon may conveniently re- 
choked by soap congealing in it, a place a pump, as, once the stream is 
steam-pipe should be inserted at one started, it will continue flowing indefi- 
end, to warm the pipes and pump pre- nitely until the level of the liquid in 
rioua to use, and to “ blow out ” all the supply vessel becomes so low as to 
their contents at the end of the opera- admit air into the siphon. 



Flo. 238 . 
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tion. In the illustration*, S is the 
auction- pipe ; H, delivery-pipe ; F, 
blades set upon • cone (the rotation of 
which in the doted case produces the 
pumping), which it kept in its place by 
adjustable set screws. This pump wul 
tnnefar to any desired part of the 
factory, lye, melted fat, finished soap' 
(if not too stiff), “nigra,” wd *>ft 
curd. The diameter of the pump is 
10 in., o i its outlet 1) in, ; when ( 
making, 190 rev. a minute, it will 
mp WOO gal ao bour,tt* oontents 


In it* simplest form, the siphon fa 
merely a pipe Wt into a 0 shape, with 
one leg longer than the othw : the 

is to be drewntir** To startle siphon, 
it is necessary to empty it of air and 
fill it with the water or fluid to be 
siphoned ; thk is bert accomplished by 
turning it end upmost sod pouring the 
liquid mat thekmgn* leg till it over- 
flows, the thumb befog meanwhile held 
over the. orifice in the shorter leg. 
Both ends are stepped In tte way 
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while inverting the siphon into the j sible — but to remedy it easily. Fig. 
vessel to be drawn from, and care must J 2t2 shows the. arrangement, which 
be taken not to remove the thumb from j also answers the useful purpose of a 
the mouth of the longer leg till after j filling-point for the siphon. It should 
the shorter leg is free to draw its be fitted up at the highest point of the 
supply, 4 ! siphon, and at all high points if the 

(a) The operation of a siphon 1 delivery-pipe does not preserve a 
depends on the source of supply being I gradual fall from its highest point to 



above the level of the point where it 
is to be delivered. Of course if a 
straight pipe can be run from the 
high to the low point it would be best, 
but if a high object or place exists 
between the two points then siphonage 
may be resorted to. The example 
illustrated in Fig. 241 represents a 
case where a house has a long piece of 
ground, about two scree, at the rear. 
The ground rises from the house, and 
at the highest point good water is 
obtainable at 12 feet depth. This is 
well above the level of the sinks in 
the house, hit is a trench, 12 to 14 
feet deep, could not be sunk to lay a 
straight pipe from the well, a 1-inch 
siphon service wm laid as indicated, 
and has always worked satisfactorily. 
As the movement of water through 
a siphon is due to atmospheric pres- 
sure, no siphon can have its highest 
point more than 34 feet above the 
source of water, and in practice it fa 
well not to exceed 28 feet, and then 
only when the long leg of the siphon 
fa several feet lower wan the water- 
line at the source. 

A trouble fa experienoed with, 
siphon* when they beoome air-locked. 
There fa, however, i moderately simple 
provision tbit may be made, not to ; 
potent the trouble— as this fa impos- 


its discharge end. To discharge air 
(which collects in the chamber A) 
close the cock B, then open C. The 
air from chamber A will escape, and 
water take its place. Now close C 
and open B, and any air below the 



fatter will rise up into the chamber A 
and water descend to take its place. 
This, it will be seen, enables air to be 
discharged without emptying or stop* 
ping the nqpal work of the siphon, 
rod the tim+oocupied in doing this fa 
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the thrust, so that the entire affair is simple in its operation, and not « 
revolves upon the studs, until the very costly, is being employed with* 
chain becomes taut. The apparatus success for irrigating several meadows 
then ceases to rise ; but the water, in the upper basin of the Allier. (‘ Le 
ever continuing to rise, finally reaches G6nie Civil.') 
the apex 6 of the smaller siphon, and (e) As well known, the general solu- 
through it enters the air-chamber and tion of tbe problem of storing water, 
fills it. The equilibrium being thus a vital que8tion for agriculture, is the 
broken, the siphon descends to the following : to unite all the sources 
bottom, becomes primed, and empties that are not utilisable, on account of 
the reservoir. When the level of the their too feeble discharge, in a reser- 
water in descending is at the height of voir of appropriate dimensions, which 
the small siphon o 6, this latter, is emptied one or more times in 24 
which is also primed, empties the hours through a Bluice of dimensions 

B 



chamber 7 in turn, to that, at the such that the water collected can be 
moment the large siphon loaas its entirely distributed over the surface 
priming, the entire apparatus is in the to be irrigated, in a relatively short 
mine state that it was at first. In time. Experience, in fact, has proved 
short, when the water on ten the raw er - that if water is profitable when distri- 
voir, the si phon, movable upon its base, buted to profusion, it is but slightly so 
rises to the height at which it is de- wbraitfiowsinathinstreeminatrench 
wired that the fiow shall take place, of which it wets only the banka, 

Being arrested at this point by the Insteed of having a sluice to be 
chain, it becomes primed ami sinks, opened at definite intervals, it long 
wd the ’ water escapee, When the ago occurred to some person* to mate 
water is ecthaostedTthe siphon rises uaeof the ordinary siphon. Iteuffioes, 
snewinoidirtoigrinrinkyaad this in fact, that' the latter shall prime 
goasonai lte* aa the period of im* itself automatically in order to have 
ga&c ksteTnds apparatus, which * i*p& and intermittent emptying of 
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the reservoir. But the conditions 
',uece8wy for each automatic priming 
are sometimes difficult to carry out 
The, source, in fact, must be very 
regular, and have a pretty large dis- 
charge, larger than that of the siphon 
during the short space of time in 
which the lattep, operating at first as 
a waste pipe, is upon the point of 
priming itself. If this critical joint 
is passed, the primiug is effected and 
the reservoir is emptied by reason of 
the greater velocity that the head of 
water gives the liquid in the siphon, 

But if the source is intermittent, 
irregular, or diminishes, it may happen 
that the siphon will no longer perform 
the functions of anything but a waste 
pipe. Priming will no longer be able 
to be effected, and the abrupt emptying 
of the reservoir will no longer take 
place. 

In certain special cases, this state 
of things can be remedied by establish- 
ing a well of water for the reception 
of the long branch of the siphon. 
The overflow is thus reduced and the 
priming can take place. 

This, in reality, is merely a pallia- 
tive of a result that is so uncertain in 
all cases that it is usually perf erred to 
empty the reservoir by opening a sluice 
at stated intervals. Hence an annoying 
restraint, and a very poor utilisation 
of the water at one’s disposal 

In fact, the user generally opens 
the sluice in the morning and evening, 
Between these two intervals and at 
night, if the reservoir is full, the water 
flows out slowly, and irrigates but a 
small surface. 

Different means have been proposed 
for obtaining an automatic discharge, 
and especially for preventing the ever 
possible aspect to manoeuvre the 
sluice, At the last agricultural ex- 
hftitipeat Tulle was shown a recently 
fated and very ample system, the 
meat advantage of which ia the entire 
a&N&ee of ssy mechanism whatever 
subject to get out of order. It te * 
■pboo, hut it has been ao arranged by 
Detained* M t the problem Is en- 
tirely aohrtd despite all $e difficulties 



enumerated. Fig. 244 gives a general 
view of the apparatus and the manner 
in which it is arranged in the sluice 
hole of a reservoir, Thus placed, and 
supported by 2 wooden posts, one bte 
no longer to pay any attention to it, 
Whatever be the irregularities in the 
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discharge of the source, the siphon 
will never act as a waste pipe, and will 
prime itself as soon as the desired level 
of water is reached in the reservoir. 

The latter once empty, the siphon 
will be unprimed, and will reprime 
itself a few hours later. The instant 
of unpriming, and oousequentlv the 
level of the water remaining In the 

Entmt, ^Uwftcei, in fact, to form a 
series of apertures * b the short 
tanchof the siphon, and dose them 
with wooden plugs that are removed 
aceordbgae it is desired that the water 
shall descend to mob or radt a level 
in the reservoir, 
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As shown inthe sections’ in Figs. 245, 
246, the apparatus ia constructed in 
two different forme, but the principle 
of both is absolutely the same. 

The bell siphon (Fig. 245) consists 
of a tube, which ia inserted in the sluice 
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holeAod ia provided at its upper pert 
with a circular water reservoir A. A 
ao?abW ball, provided with an internal 
circular dkphram B t covers the whole 
^ nets upon the tube. It is provided 1 
with two small external reeervmra 
RB* oonnectedby akbeh the lower 


reservoir R' communicates with the 
interior of the bell, through small 
apertures. 

Two bent tubes .T T put the reser-* 
voir R in communication with the two 
chambers a 3 formed in the bell by the 
diaphragm B. A third tube S below 
the twoothere, starts from the reservoir 
R, traverses the bell, a^d hangs verti- 
cally in the interior if the central 
tube fixed in the sluice. 

Fig. 246 represents the second form 
of the apparatus. It is an ordinary 
doubly revolving siphon. The general 
arrangements are the same as those 
just described. It is to be remarked 
that the part A of the bent eiphon 
will always remain full of water, like 
the reservoir A in the bell tiphon. 

Let us suppose that the pond has 
just been emptied ; the unprimed 
siphon will be entirely empty, except 
in the parts A. The water gradually 
rises in the reservoir, and consequently 
in the short branch of the eiphon, in 
the reservoir R, through the inter- 
medium of the reservoir R', and in the 
three tubes T T S. In measure as 
the water rises, the air is driven for- 
ward until the moment that the siphon 
is about to operate as a waste pipe. 
It thus takes a certain pressure in the 
chamber a (tube T), on account of the 
presence of water in the internal 
reservoir A, In the chamber 3, on 
the contrary, it remains at the pressure 
of the atmosphere, since the long 
branch of the siphon opens in the free 
air. It is starting from this moment 
that the automatic priming of an 
ordinary eiphon may take place, if the 
requisite conditions of discharge be 
present, the Air confined in the upper 
parts being carried along by the first 
jet of the liquid. If such conditions 
ire not fulfilled, there always remains 
in the upper part of the siphon or of 
the bell some air that must be got rid 
of, or the pressure of which it will 
Buffioe to diminis h sufficiently to pro* 
duoe an abrupt ascending motion of 
the internal liquid column, and oooae- 


quent 

Sue 


f a printing, 

x is t^e principle to be applied, 
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and the way \i ig done is as follows ? 
In consequence erf tie presence erf a 
certain volume of compressed air in 
‘♦the internal chamber o, the velocity 
of the siphon's flow as a waste pipe is j 
infinitely small, and increases pro- 
portionally much more slowly than 
under ordinary circumstances with the 
external level of the liquid. It results 
from this, that whatever be the dis- 
charge of the source, the tube S, placed 
beneath T and T will be very quickly 
immersed. 

In reality, this tube is merely an 
auxiliary siphon whose diameter is 
small enough to allow its priming to be 
always certain. It will therefore empty 
the reservoir R almost ins tan taneonsly . 
As, on another hand, the latter can 
fill itself bat slowly, on account of the 
small diameter of the tube t , there 
will occur, in order to fill the vacuum 
formed, an abrupt draught and a 
putting in equilibrium (through the 
tubes T T) ot the air occupying the 
internal chambers < 0. At this very 
moment, the jet of water issuing from 
the auxiliary siphon in the central tube, 
or the long branch of the siphon, 
causes a suction in the chamber fl, and 
establishes in the whole (a fl) a pressure 
sensibly leas than that of the atmo- 
sphere. From this complete rupture 
of equilibrium between the internal 
liquid and gaseous strata of the siphon, 
results a sort of ram stroke that effects 
an automatic priming. From the 
very beginning, the remaining air is 
carried along hy the liquid, with a 
considerable velocity, dependent upon 
the height of the water in the pond, 
which latter rapidly empties until the 
tui U unpruned. 
system, with a few slight modi- 
fications of detail, is applicable as 
follows ; 1, to the flushing chambers 
in the sewers of Inge cities ; 2, to 
the submersion of meadows, and in 
general to all the problems of irriga- 
tion \ 8, to the automatic emptying and 
renewing of the water in garden 
fountains and in poods especially set I 
apart for pieciculture ; 4, and, finally, 
to Ibedmafaif of qouTiae, nose hofoa/ 


etc. , without machines, provided there 
be a low point for the flow. (*U 
Nature,*) 

Figs. 247, 248 show handy glass 
siphons adapted for small operations, 
the former being without, the latter 



Fio MT. 


with, stop-cook c for regulating the 
flow. The current is started in these 
by applying the mouth to the end a 
of the tube, aod employing it as an 
air-pump to exhaust the air till the 
fluid rises into the bulb b. With 
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harmless liquids, a simple bent gh* 
tube may suffice as a siphon ; but 
suction with the mouth at the end of 
the longer arm is somewhat incon- 
venient. The arrangement shown in 
Fig. 2481s simple, mu presents oertain 
advantages : A glass tube p, f »■ 
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wide, and 12-18 in. long,- contracted 
at toe lower end, baa, at its upper 
end, a cork stopper, in which the 
mouthpiece M and the siphon A A' are 
fixed air-tight. The shorter arm A of 
the siphon reaches nearly to the bottom 
of the tube, and limits the play of a 
glass hall it, which acts as a valve. 
The diameter of the hall is about $ in., 
that of the siphon \ in. The instru- 
ment thus arranged, being dipped 
into the vessel to be discharged, the 
tubes g and A become filled with 
liquid to the surface N N. Instead 
now of sucking, as with the common 
siphon, one blows into the mouth- 
piece M ; and in consequence of the 
compression of air, the lower opening 
is shut by the hall k, while the liquid 
rises in A, and begins to flow through 
A' in the usual way. If the vessel to 
be emptied is not full, or the column 
of liquid is a small one, it is necessary 
before Mowing into the mouthpiece, 
to suck it slightly, in order to obtain 
a larger volume of the liquid in g ; as 
one condition for the right action of 
the instrument is 
that A A' should be 
filled before the 
column of liquid in 
.7 sinks to the mouth 
if thj siphon at k, 
when one blows 
through M,* 

Fig. 249 shows & 
method of construct- 
ing a siphon suited 
for drawing off huge 
quantities of hot or 
corrosive liquids (the 
dimensions given 
being adapted to sulphuric add boding 
pans). In the figure, n isa leaden siphon, 
1} in. hire, through which acid is to 
be drawn from the pan, that lies 
hidden in brickwork behind the stay 
W ; o is ik leaden cud, 18 in, deem, 
4 in. diameter, attached to a weight 
by aohaiapawmg over a pulley. This 
cup U filled with add ; the siphon ia 
also filled with add, and set with one 
leg in the pirn and the other in the 
cup. When the cup is lowered, the 


Add flows through the siphon ami 
overflows the cup, running into p, a 
leaden box, 3 ft. 3 in. deep, and 9 in, 
diameter, whence it Aowb through q f 
a leaden pipe leading to cooler or 
retorts. When the cup is raised, so 
much that the top of it is above the 
level of the acid in the pan, the add 
ceases to flow. In the drawing, the 
cup is shown raised to its highest, 
the top being a little above the level 
of the top of the pan, bo that were 
the pan quite full of acid, none would 
run out until the cup was lowered. 
The cup keeps the siphon constantly 
set ; but if all the acid were drawn 
from the pan, air would enter the pan 
leg of the siphon, and it would become 
unset. Similar siphons are used for 
drawing add out of the chambers. 

Fig. 250 Bhowa a portion of another 
form of siphon, generally used for 
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drawing off sulphuric add from the 
retorts in which it is concentrated, 
but equally useful for many other 
purposes. 'Hie siphon a is formed of 
a pice of J-in, bore leaden pipe, bound 
to a small strip of wood 6 ; oisaglaas 
globe with 2 tapering tubes, the end 
‘of «Mtub*bdigiWtedmtoelMto 
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funnel d, in' which c is hermetically 
sealed by a mixture of melted hrira- 
ktone thickened with a little sand ; t , 
an exhausting syringe, to the mouth 
of which is attached a short piece of 
rubber tubing. To set the siphon , one 
person taka a small piece of sheet 
rubber, say § in. thick, and holds it 
tightly against the mouth of the siphon, 
to stop the parage of air, whilst a 
second person takes the syringe and 
slips the end of its flexible tubing 
over the end of the upper tube of the 
glass globe. On working the syringe 
a few strokes, the air becomee ex- 
hausted from the siphon, causing the 
acid to flow through it, and commence 
to fill the £lasi globe. The syringe is 
then removed, and the piece of rubber 
U quickly withdrawn from the mouth 
of the siphon ; the acid continues to 
flow until the retort is nearly empty. 
A wooden trough / lined with lead 
(shown in section), catches the add 
from the siphon, and leads it to the 
cooler. 

A siphon setting apparatus is shown 
in Fig. 261; aia the siphon; i,acloeed 
leaden vessel ; c, an open vessel or 
bucket. A small metallic pipe con- 
nects the top of the siphon with the 
top of the vessel 6, and a rubber tube 


all the water has run into the vessel 
6. Then stand the bucket down, and 
the water will flow back into it ; the 
vacuum thereby crated in 6 will 
exhaust the air from the siphon, and 
set it running. 

To obtain a uniform flow of add or 
other liquid under varying degrees of 
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connects the bottom of 6 with the 
bottom of e. To let the siphon 
(both legs of which must be standing 
is liquid), !H the backet with water, 
raise it mm h end mi it then m 


Rm. 253 

pressure, the apparatus shown in Fig. 
252 is used, a is a cistern containing 
add or other liquid ; 6, a well in the 
cistern having a conical mouth ; c, a 
jape connecting the well and 
cistern with the* cylindrical 
veseel d, which must be the 
same height as a ; e, a delivery- 
pipe fitted with a tap ; lover 
working on a central pivot. One 
end of the lever is attached by a 
chain to a leaden bucket wliich 
bangs in the vessel d,.and the 
other end is attached by a short 
chain to the rod g (which is of 
iron cased in lad), having ca*t 
on it the conical plug k , which 
must fit accurately the con- 
tracting mouth of the well b. 
The extension of tfes» rod below 
the plug seme to keep the Utter 
in ita seat The tap in the pipe < 
being opened, the greater the prosuro 
of add in a, the Mghmttwill mein 
d, elevating the bucket and depi«Bg 
tb p^V which the So*. 
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m 


Thus, at whatever height and conse- 


may be, the pressure or flow from the 
delivery-pipe will be uniform, 

The following arrangement of siphon j 
is little known, though used at various i 
times, and for various purposes, the i 
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last 20 years. It simply consists in 
liaving the ends of an equal legged 
siphon bent up as in Fig. 253. When 
the above is once charged, and the 
openings kept level, it will draw the 
liquid from a vessel, stopping, of 
course, when the level of the liquid 
reaches that of ,the openings, but 
will start into action again if the 
level of liquid rises. Chemical 
readers will find a glass tube, bent 
as above, very handy in the labora- 
tory for decanting, as, when not 
in use, it can be bung ready 
charged on a nail against the wall. 

The principle may be applied to a 
couple of rain-water butts, with 
the Object of not cutting the casks 
in any way below the water-line, 
obviating ooring and dropping— 
the common complaint about the 
connection of water-butte. It 
answers very well, Fig. 254 is 
the arrangement. Put a long 
turn-up on the overflow siphon— 
about 9 in.— eo that evaporation 
cm take place to some extent 
without interfering with the 
stability of the water in the pipe. 

For charging the two lone siphons, 
have a small gas tap soldered on 
the top of each, through which 
to suck out the air, after which screw 
up the little nut or plug of Up 
very tight so that they cannot be 
opened by meddlesome flngere, The 
overflow may be charged in a tub of 
water, aad afterwards adjusted on edge 
so as to keep the Aval about 


1 in. from top when raining heaviest. 
The giphon for laboratory use above 
mentioned, could be improved by* 
making one of the legs straight, and 
fixing it to a piece of rubber tube wifh 
a pinch tap. Arranged thus it could 
be carried about without fear of up- 
setting the balance of the 
water in the two legs. 

The numerous eiperi- 
mente in disinfecting with 
sulphurous anhydride have 
•* shown that the chief diffi- 
culty in the way of various 
applications of it reside in 
the imperfection of the apparatus 
designed for holding and distribut- 
ing this liquefied gas under strong 
pressure. As this agent is called upon 
to render great services in a host of 
cases in which the sulphurous acid pro- 



duced by the direct combustion of 
sulphur, and without pressure, cannot 
be used, it is of importance to prevent 
to as great a degree as possible any 
leakage, and to be able under all cir- 
cumstances to easily bottle, carry, 
handle, an^ apply this powerful dn* 
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infectant. After, many experiment*, 
Dr. Victor Fatio, of Geneva, has suc- 
[ oeeded in constructing for this pur- 
pose an apparatus- that permit* of 
quickly and safely charging siphons 
from the fountains in which the anhy- 
drous sulphurous acid is delivered to 
consumers, 

Eg. 255 shows one of the siphon 
apparatus being charged with sulphu* 
rous acid from one of Pictet’s metallic 
fountains. The specially arranged 
siphon is provided at the upper part 
with a tube, by means of which it is 
put in communication with the foun- 
tain through a bent tube. To the 
siphon there is adapted a key which 
permits of opening and closing it 
before and after the introduction of 
the liquefied gas. Another key is 
fitted to the fountain. At the upper 
part of the device, which rises when 
the siphon is full, there is a handle for 
tightening it up. For disinfecting a 
room by means of a siphon of sulphu- 
rous add, it suffices to empty some of 
the liquid into a basin and allow it to 
evaporate. By means of a rubber 
tube running through a hole in the 
door or wall, a room may be disin- 
fected from a siphon placed outside. 
(‘ La Nature/) 

Bode and Wimpf have designed a 
new kind of siphon, which is of great 
use for siphoning off acid, caustic or 
poisonous liquids. Its special feature 
is due to the fact that it is not set by 
suction, but. by Wowing, so that the 
liquid to be siphoned off can never get 
into the mouth. Fig. 256 represents 
the construction. The tube D is sur- 
rounded by a wider one C dosed at 
the top, and provided with a ball -valve 
B at the end E. On putting the 
apparatus into a liquid, the ball valve 
is raised, and the tube* 0 and D are 
filled to the height of the surrounding 
liquid. II now air be blown into the 
tune H, the valve ts closed, and the 
liquid being driven from C into D and 


F sets the siphon to work. The 
blowing is then discontinued and H is 
closed. If it be desired to interrupt 
the flow it is only necessary to blow 
a little stronger through 3. The 
valve B is now pressed into its seat, 
and no liquid being able to enter the 
siphon, it empties itself. The siphon 


S 
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need never be removed from the 
liquid either at the start or at the 
end. Itcan be made of glass, earthen- 
ware, ebonite, rubber, and metal. It 
ii also intended to fit WouUTa bottles 
with this nphooing arrangement, as 
ahown in ng. 277, for chawing off 
acids in the worn of the manufac- 
ture. ('Chem, ZeitO 
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A 

Abtcmsu* well pomp, 494 
Acid proof print, 58 

— pomp* for, 499 

— Bculjitiiriiig marble with, 122 
— . siphon* for, 511 

storing, 245 

Aconite essence, 337 

Adhere for leather, 82 

Algraphy, 91 

Alkaline glue*, 432 

Alloy*, criourtng gold, 144 

Aluminium, printing from, 91 

Ammonia, mlphatS, uae 19 manure, 117 

Anaglypta wall paper*, 321 

Anglea, meMoring, 136 

Aniline oolouia, dyeing leather with, 77 

— - — for lantern slide*, 63 
Animal oili and fata, 527 

Annealing oven* for malleable Iron, 114 
Anti-friction gteaae, M 
Antique green bronie, 138 
Artificial damascened steel, 147 

— manure, mixing, UP 
Artirik painting, oil colour*, 294 
— • — water colours, 303 
Asphalt pavfmeata, 327 
Autogenous soldering, 45 

Axle grease, 91 


B 


Bam*, packing, 247 
Rag net, 324 

Balmain'* lumtaooa paint, 141 
Btriry, manuring lit 
Until enamel*, 287 
Ray rum, 334 
Beer, preserving, 440 
Btfi, manuring, 118 
B* Irian poliikmg powder, 418 
Hell Upton,** 

Benobet, addproof print for, 38 
Rending plpei.SHj 
iVrlln&ack, 281 

Bethel?* wood pmerrini proem 417 

Wig* riMtOTi 487 

Blrtk' akin*, praurrtag, 443 

and gold work, poMlng, 318 
Black bremse, lit 
• — odour oobna, 144 
— - lacqter, 35 • 

— woodwork, prilahtag, 4M 


BladdDg brown leather boots, 82 
Bleaching oils, 228 

— paper by electrolyriB, 312 
Blotting paper, 305 

Blue finish on tied, 143 

— luminous print, 101 
Bode and Wimpi’s siphon, 514 
Boiled oils, 233 

Bone manures, value on pastures, 117 
Book edge*, marbling, 128 

polishing, 130 

Books, preserving from Insects, 440 
Boot uppers, brown leather for, 81 
Booth's railway grease, 96 
Bctantcal specimens, preserving, 440 
Bottles, labelling, 19 

Boucherie’s wood preserving process, 469 
Boxes, veneering with marble, 122 
Bramah key, cutting to pattern, 11 
Branch pipe connections, 7 
Brasbear silvering process, 154 
Brass, black colour on, 146 

— castings, pickling, 106 

— dipping, 142 

— green finish on, 143 

- — gunmetal finish on, 143 

— Instruments, 209 
cleaning, 209 

— - — mouth-pieces, 210 

• pistons, 209 

— — shanks, 210 

— - tildes, 209 

valve*, 209 

— lacquer for, 30, 34 

— matt dip for, 31 

— polishing. 410 

— silver-while coating on, 143 

— steel bronie for, 137 
Brattice cloth, 85 
Bran's bilge ejector, 487 

Bright metals, coloured lacquer for, 34 
BrilUanttaf , 334 
Brittle*, qualities of, 259 
Brocas, colouring, 144 
* — print, imitation, 294 
Brocxing brass, 137 
« — > copper, 137, 189 

— awttretypee, 140 

— gw fitting*, 140 

— lron,r4l 

— until*, 137 

— Pari* mint prom, 131 

— atari, 137 

— Omul 
BnarifiAxtoe, 142 

• na 
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Brown bronie, 137 

— leather, 81 

blacking, 83 

Browning i-ted, 147 
Brunswick black, 381 
Bruehea, alabastrine, 269 

— badger, 29S 

cleaning, Ml 

— dnstm. 257 

— graioer?, 290 

— bog-hair tools, 397 

— Jamb brash, 267 
kalaomine, 290 

— mottiers, 260 
oil colours, 207 

— painters’, 260, 157 

— paperm’, 290 

— paperbangers 1 , 290 

— pencil grairer, 2«0 
sables, 297 

sash tools, 268 

— stencil, 290 

— stipptm, 390 

— Tarateh, 26* 

water colour, 303 

- — weatherboard, MO 
Boekka, colouring metallic, 143 
Buddetsed milk, 491 
, Buffing wheels, 419 
Bunsen burner, wire, 25 
Buoys, tamtomu, 102 
Bamttlsing wood, 499 
Butt seam in lead homing, 73 
Buttooa, colouring metal, U3 


CaBtioa, manuring, lie 
Californian ptunp, 485 

Canning apples, 411 
- — - aapangne, 453 

— blackberries, 450 

— blueberries, 4W 

— cherries, 460, 462 

— crab apples, 461 

— currants, 460 

— fruit, 449 

cooked in owo, 461 

— — in water hath, 463 

— gooaeberriet, 460,462 

— grape*, 4M 

— meats, 463 

— on snail male, 449 

— oc Urge scale, 462 

— peadHS, 460, 462 

— pears, 461-463 

— pin* <61 

— (prince*, 461 
r u pherrlea, 461 

— rhubarb, 460 

— ssfoeikmcf fnJt,447 

— syrup for, 44« 


ttmi, 461 

Caatta| tomato* whole, 461 
Cspvsaptpe Jefola, 1 
tirtea p«pr , 194 

ass 
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Card’s wood preserving proem, 472 
Carriage painting, 2il 

— - cause of cncktog, 382 

finishing colour, 282 

mixing paints, 283 

oils, driers and colours, 283 

priming print, 281 

ro-varriishing, 284 

varnishing, 283 

washing, 284 

Caratea’i drying proceaa, 469 

Cart-grease, 98 

Carton -plerre, 321 

« — cement paint for, Mi 

Carved cabinet work, polishing, 3*9 

objects, moulding, 172 

Carvings, destroying worm* In, 411 
Cary's notary pomp, 490 
Cast Iron pipee, jointing, 4 

tank plates, jointing, 3 

Casting In plaster, 161 
Castings, pickling and doming, 106 
Cast*, paper, 334 
■ — toogbeoing, ill 

— transparent, lli 
Ceilings, papering, 31* 

plastering, 3W 

Celluloid, polishing, 404 
Oment, marble, 127 

— - murttc, m 

paint for Cartoo-pkrre, 286 

— pipe joint*, 5 

— slab pavemeota, 33* 

Chain pomp, 485 
Chalk, lithographic, 8* 

Chamot* leathers, 75 
Charred paper, preserving, 463 
Check flange*, 3 

Cbetry tooth paste, 339 
China, packing, 234 
CbocnUte fils, 233 
Chrysanthemum*, manuring, 417 
damp, wire, 22 
Clasps, colouring metallic, 143 
Clay modelling, 144 
Cleaning castings, 106 

— gilt picture frame*, 379 

— lacquered article*, 63 

— marble, 120, 124 
Clear lacquer, 39 
Cloth, enamelled, 83 

— polishing, 414 

Clover, tacirateg growth of, 117 
Coke brass pavement*, 32* 

Cold cram, 334 
. — mastic, 124 

— storage room, 362 
Cologne vtoegsr, *34 
Coloured tusunow paints, 191 
Ootariog bras*, 142 

— brottse, 144 

— gold, 144 

Indian method, 149 
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Colouring snail metallic articles, 143 
Colours for marbling, 128 
Composition for picture frames, 31 6 
Com posit lone for matches, 134 
Compression troubles, U9 
Concrete pavement*, 328, 329 
Copal polish, 399 
Copper, bronzing, 137, 139 
— ■ gauze pipe join Is, 1 , 

— lacquer lor, si 
— ■ pipe bending, 380 

— red finish on, U3 

— — red ataln for, 144 

— to ntone, transferring from, 90 
Corbel mastic, 123 

Cork puller, 26 
Corkscrews, wire, 25 
Cotton mill, lubricant for, 95 
Cramps for picture-framing, 314 
Cream, furniture, 415 
Creoaoting wood, 4C8 
Crocui powder, 415 
Curved ala* , silvering, 182 
Cutting keys, 11 

— marble, 120 

Cycle chain lubricant, 100 

— oil, 100 
Cylinder oils, 84, 99 

# D 

Damasckked steel, artificial, UJ 
Ifcnuucenlng, 147 
Damp walls, paste for, 321 
l>angcr* erf kitchen boilers, 13 
Dead dip for brasa, 31 
Deal, polishing, 401 
Decorating metali, 137, 142 
Deep well pump, 492 
I K-Uvallade's aipbon, 508 
Deliquescent salts, packing, 796 
Dtpoelts In hot-water pipes, IT 
Desiccating meat, 468 

— fruit, 455 
IHamond cmilng, 407 
IHaptiragm pump, 490, 411 
IHflerenttal puller blodu, 478 
Dining tables, polishing, 402 
Dip, matt for brans, 31 
Dipping brass, 142 

— composition for mafcbei, 135 
DUtemper brushes, Ml 
Distilled water, sloriag, 463 

Dost'* caatlnt process for potter) , 37 
Documents, deciphering burnt, 3u6 
Dnul ton's stoneware pump, 600 
Drawing on glass ibdaa, 67 

— on stone, M 
Driers, *88 

— benaostes, 259 

— torn* mi 

— cobalt borne*, Ml 

— litharge, 988 

— mangaocss borates, 219 
— Olid* 961 

— optqtW, 969 

— patent, 168 

— lUfST oflsid, 968 

— Mm, m 


Driers, transpirent, 269 

— without oil, 268 

— zinc-white, 269 
— 1 - zumatlce 260 
Drum?, 210 

— fitting new heads, 210 

— lapping beads, 2ii 

— soaking heads, 210 

— tightening heads, 210 
Dry rot, cure for, 467 

— Bbining, 40 1 

Drying by cold blast system, 466 

— by hot blast system, 455 
Dutch scoop, 482 

Dyeing leather, 76 
Dynamo-oil, 99 

E 

Earth ex wirk, glazes for, 430 
EboDy polishing, 398 
Edison phonograph, 369 
Eggs, packing, 245 

— preserving, 453 

El ctrolysla, bleaching pnper by, 312 
Electrotypes, bronzing, 141 
Emery wheels, 417 
Enamelling leather, 78 
- — paper, 306 

woodwork, 285 

Enamels, 285 

— bath, 387 

— coloured bodies, 287 
for pottery, 425 

— furniture, 285 

— quick drying, 287 

— slow drying, 285 

— woodwork, 285 
Encaustic letters, removing, 21 
Engraving on stone, 90 
Enlarging plaster casts, 176 
East ncca, aconite, 337 

— ailspioe, 337 

— almonds, 337 

— ammoniacum, 337 

— anchovy, 337 

— angelica, 338 

— aniwed, 338 

— anodyne, 338 

— aromatic, 338 

— artificial fruit, 344 
bark, 338 

— beet 858 

. — camphor, 338 

— carrawiy, 338 

— cardamom, 338 

— cassia, 338 

— cay em 338 

— celery, 338 

— chamomile, 338 

— cinnamon, 338 
, — - doves, 338 

— cochineal, 338 

— coffee, 338 

— coltsfoot, 338 

— dill 338 

— fennel, 339 

— frui t, artificial, M3 

— |Ui|er 339 
fc 
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• Essences, headache* 339 

— hop, 339 

— Jargonelle pear, 346 
- — lemon, 33$ 

V- forage, 33$ 

— - nutmeg, 339 
— I orange, 340 

— pAch,346 

— pennyroyal, 340 
peppermint, 340 

— pineapple, 340 

— quassia, 340 
quince, 340 

• — quinine, 340 
raspberry, 340 

— rennet, 340 
rim barb, 341 

— royale, 341 

— asrepanlla, 341 

— savoury spice#, 342 

— soap, 342 

- soap herbs, 342 
— spruce, 342 

— vanilla, 342 

— water fennel, 343 
— Westphalian, 343 

— wormwood, 343 
Etching on gla», 21 
Bchlng-ln on stone, 90 
Explosion# of kitchen boilers, 13 
Fxptodre Ankle, storing, 22? 

Extraction apparatus, safety valve for, 17 
Extracts, 344 

aconite, 3 to 

— aloes, 346 

— belladonna, 314 
cinchona, 316 

— coiocynth. 346 

— gentian, 347 

— Eellebore, 31T 

— hope, 347 
— Jabonndi, 347 

jalap, 348 

— jnnlper. 348 
— - malt, 3tj 

— neat, 346 

— myrrh, 346 

— noi Tvmka, 346 

— opium, 346 

— orris, Ml 

— poppies, 346 
— — qtUMk, 3 >9 

— rhataay, 341 

— rhaharb, 341 

— nnparllla, 319 

— senna, S4I 

— m am my , 346 

— aqcflis, 3W 


— l a rg ac w a, >66 

— tobacco, 36# 

— tote, 146 

— ntota,*! 

— wild cherry, 344 


F 

% 

Fi0iM*4er,rase,8T 

vfowt, 33T 


i f Fertiliser, U6 

FI Here for French polishing, 397 
Filler stand, wire, 36 
Filtering paper, 3M 
Fireproof painta, 370 
Flab, preserving, 464 
n*berman'i knot, Ml 
flanged pipe#, join ting, I 
Flooring, parquet, 326 
Florentine hronie, 138 
Flour pwte for labels, 19 
Flowers, preserving, 464 

— storing, 218 
Hate#, care of, 267 
Fluxes for pottery, 42S 
Foods, preservative# for, 4*7 
Force pnrnp, 488 
Fountain mastic, 123 
Frner's axle grease, 96 
French luminous paint, 101 

polishing, 389 

fillers, 397 

Fresco painting, 

Fretwork, polish ing, 469 
Frost in bot- water pi pee, 14 
Fruit, canning, 449 

— dedrcatlng, 455 
prwerving, 466 

— selection for canning, 447 

— storing, 252 t 

— treat, mtnnring, 118 
Fulminate#, tiering, 237 
Furniture, antique, polish for, 4S1 
cream and past*, 4)6 

— enamel] tog, 286 

— removing rtatm from, 415 
Kura, preserving, 442 

Fuses, 134 


Gamroti oil, ose aa lubricant, J06 

Garden labels, preserving, 473 

Gm fittings, bronzing, lto 

Gelatine moulds, 174 

Genoan taetbod for malleable ratings, l ll 

— silver, polishing, 410 
GQt frames, ageing, 379 
CHfal'a tipboo, 106 
Glariallne, 4M 

Glass, etching on, 31 
■ — Axing labels to, 16 

— global, silvering, 143 

— packing, 234 

— palming <*t, 390 
platinum deporita on, 368 

— #flv#rtag curved, 143 

— transparent pateta to, 111, SM 

— writing «,» 

Giaae wbatk 431 
Gkas^Qulaa, 431 




»on Brin tod. 43 

— matt colow, 4*3 

— crystal, 4>3 
, — drib, 4*1 
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Glues, earthenware, printed, 433 

— for pottery, 430 

— frit, 433 

— Ironstone, 433 

— lead, 430 

. — porcelain, 433 
Gluing mwblsd piper, 130 

— oil pointings, 300 
Globa, itlrerlng glass, 143 . 

Gold tnd diver dost used for ornamentation, 
48 

— colouring, 144 

— Indian method of colouring, 144 

— lacquers, 35, 43 

— lustre for pottery, 428 

— paint, W0 

— paints, imitation, 290 

— b tie, 381 

Jtpanners’, 300 

Grain, preferring. 455 

— weights, 25 
Graining, 271 

— bhd's-ey» maple, 372 
bruahea, 380 

— colour*, an 

— ground* 27 1 

- — hare wood, 372 
• — mahogany, 273 

— oak in diteamper, 2T3 

In oil, 

In spirit colour, 274 

— overgraitlng, 27i 

— pollard oak, 274 

— roller, 275 

~ rosewood, 274 

— satin wood, 174 

— stylo, 273 

— yew, J75 
Granolithic pavwwrts, 329 
Gnu, mumilng, 111 
Grease paints, 294 

— j removing from marble, 127 
Ureaio, Iqjricating. 91 
Greasy materials, packing, 231 
Green brows, 138 

— finish on brass, 143 

— limner. M 

— luminous paint, 141 
Grey brows, U8 
Guano, U8 

Gum, preferring, 458 
Gun-metal finish on brass, 143 



Harmonium wind trunks, 07 
Hay, praerring, (56 
Headiche essence, 339 
Heavy lead pipe, Joining, T4 
Hendrick’s lubricant. W 
Herrings, preserving, 454 
HerUen’s meat-preserving process, *459 
Hock’s wood-preserving process, 471 
Honey and glycerine jelly, 336 
packing, 2i7 

— preserving, 456 
Horn, polishing, 404 
Hot neck grease, 9B 

— water pipes, deposits tn, 17 

— — — - — jointing, 1 
Hydrogen, use in lead burning, 68 


I 

let, storing, 248 

Ice-hcmsea, 248 

imitation marble, 127 

Impasting oil paintings, 301 

ImpregnatinK fluid for wood matches, 136 

Incombustible paper, 306 

Indlarubber pipe joints, 1 

— preserving, 456 

Indian method of colouring gold, 146 
Ink, lithographic 69 

— luminous, 103 

Inlaying with mother of pearl, 332 
insects in wood, destroying, 47 1 
Iridescent paper, 306 
Iron, bronring, 141, U7 

— casting, cleaning, 105 

— malleable, 107 

— oxide coating on, HI 
— - paint, wo 

• — papeT labels on, 18 

— pipe bending, 381 

— polishing, 41o 
Ivory paper, 306 

— polishing, 404 


Jaoque*' wood-preserving process, 471 
Jantu, 482 

Japanese lacquers, 37, 40-53 

Aka-fun, 49 

Aka-shonkri, 44 

Benigara, 47 

Fude-arai 49 

Qlvobu nashiji, 48 

gtdd lacouers. <9 

— * — Hira-msJriyc, 50 

Hlre-me, 4 h 

Honjis, 44 

Jo-diiO, 41 > 

JodMUMeuniBhi, 41 

— Jo*tamc, 41 

Ka-no-Ji, 44, 45 

Kaki-awiae, 46 
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Japanese Ucqoera, Keshi-fun, 48 

Ki-ji-ru, 46 

* — Ki-nrashi, 40 

— - — hkrto, 47 
— ~ — Kiro-ko, 44 

— v— Kurai-uraihi, 43 

— — Kuri-iro-fun, 49 

Kuro-fun, 48 

Karo-shunkri, 46 

mode of working, 44 

Mugi-oruslii, 44 

Mnras-aU-ko, 47 

Nafcrmrri-anisbi, 41 

fflBhlJMirosbi, 42 

Nedxamttro-ftw, 49 

Nuritate-irushl, 41 

ml sod coloured lacqaers, 35, 34 

Ri>se*tir*hi, 43 

Ko-urashi, 41, 42 

— — Sabi. 44 
Sabi-sabl, 46 

— - — Sei-shhan, 47 
Sesbime, 40 

— — Seshimr;*Offbo-nn»hl, 42 

— - — SeMimc-amlii, 42 

— Shaku-dofon. 4f 

Sbibu-ji, 44, » 

-Shin, 44 

Shlta-maki-nobe-anblil, 42 

• — — SblU-tt*ki-oni9ld, 42 

— — Sbo, 47 

Sbo-unahi, 42 

Suki-nruahl, 42 

Somi, 43 

T*ki-makl-(m»bi, 42 

— tools used, 43, 47 

Vuiblno-uUfr-unaiil, 43 

— • — * Yudm»>«inahl 1 42 
Jjpcauni leather, 78 
JapanmYa gold size, 306 
Je*ell-rjr, 146 

— scratch brushing, 413 
JcrtiD'Otj'i lubricant, 99 
Jointing atil-iri® pipes, 4 
tank plates, 3 

— pipe*. I 

— — branch pipe cmsfctiecs, 7 

check drop*, 3 

Jooef.h 

klMmgm', 6 

— — »ddfcM 
with earnest, 4 

— socketed pipe*, 2 
Jeon' pipe JiM f 


X 

K*twr manure, 111 
lUlekkMCopt, 6 


Key*, fcumah, 11 


Kitchen boilers, 13 

dinger of shortness of water, 18 

Safety v»lvw necessary, It 

sources of dinger, 13 

Kkuineky*s artificial fruit eseeoce*, 343 

Knife poll»h, 4t6 

Knots for netting, 213 

Knutting for paints, 270 

Kong’s wottbpreeerring process, 471 

Krog’s wood-preaerving process, 468 

Kjiuiilog wood, 470 


L 

Ubils, IB 

— hour paste, 19 

— piste for, 19 

— plant, 21 

preserration of, 20 

— securing, 18 

— BUrcb pss’e, 19 
- — vimlsh for, 20 
Laboratory apparatus, 22 

add proof paint for table*, 28 

— - — Ru risen burrs -r, 25 
electricil connector, 25 

— — filter stand, 26 
hinged long^22 

* Liebig condenser, 25 

mkr< scope stand, 26 

— percolator, 28 

— ■ — - pinch cock, 22 
retort stand, 25 

Eifetyvaln! fwcx traction appir- 

•lua, 27 

spring tongs, 22 

Kill, 28 

test tube holder, 26 

tripod stand, 22 

tweewrs, 22 

waih bottle, 27 

water bath, 28 

Lacework marbling, 12J 
Ucnnen,29 

— black, 36 
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Lacquers, doc, 36 
Lonibrigot’s toy phonograph, 370 
Lanadell's sipbou pomp, 488 
Lantern bellows pump, 489 

— slide*, 64 

— — aniline colours, €3 

colouring, 67 

drawing* on glass,’ 67 

, — water colours, 63 

Up iseams in lead burning, 71, 73 
Lard substitutes, 2 j 2 
Latchkey cutting, ll 
Utex, preserving. 466 
Lathe work, polishing, 396 
Lathing, 384 
Lawn tennis nets, 219 
Load burning. 66 

— — buu seam*, 73 

joining heavy pipe, 74 

lap seam, 73 

seams used, 71 

— glare, 430 

— pipe bending, 381 

leaf production, best manure for, 116 
Leather, 75 

— adhesive for, 82 

— brown, 81 

— chamois 76, 

— doth, 83 


— . dyeing, 76 

— japanned, 78 

— patent, 78 

preserving, 467 

rawia, 80 

— staining, 76 

Leech's wood* preserving proem, 472 
Lr-ecbte. preserving, 467 
l/'mon-jaice, preserving, 468 
I /ever latch key*, cutting. 11 
Life, cast* from, no 
Lift pump, 483 
Llmmer frpbalt, 317 
Light bearings, lubricating, $3 
Lightning conductors, 86 
LtncnuU-Walton papers. 311 
Linen, transparent painting on, 294 
Lining oil paintings, 301 
linseed oUs, 164 
liquids, devices for raising, 479 
Littwerapblc chalk, 89 

— Jtik, 89 
— • papar, 30T 
— -stone, 8$ 

— transfer paper, 89 
lithography, 88 
Litmus piper, 909 


bocks, altering, 13 

— cutting keys to, ll 

— repairing, 11, 12 
Loomed vs treats, 96 

ktfal'i wood-prvservlng proem, 471 
Lubricants, M 

* — scfdtty to ba avoided In, 94 

— amUrlcuon, 94 

— ui*gww,H 

— cydachaba, IM 

eO, lot 

— cylinder oti, 14, 99 

— dynamo oil,* 


Lubricants, Galifpoli oD, 100 

— heavy engine. 99 

— Hendricks’, 99 

- — hot neck grease, 98 

— importance of viscosity, 93 

— locomotive grease, 96 
— * mill grease, 96 

— Hunger’s, 99 

- — oils find mixtures, 98 

— Oleine, 100 

- — plumbago, 98 
- — lail-grease, 96 

— sewing marine, 100 

— sperm oil, 100 

— tram-aile, 97 
- — vaseline, 103 

— waggon-axle, 97 

— watchmakers’, 99 
Luminous buoys, 102 

— ink, 103 

— paints, 101 

Balmain’s, 101 

coloured, 101 

— — French, 101 

— - — from oyster sheila, 102 
paper, 306 

— writing, 103 
Lye, pumps for, 503 


Mabrck's meat-preserving process, 460 
Machinery casting*, 105 
Maclean’s ice-houses, 249 
Mfthogimv poll-bing, 398 
Malleable callings, German method, 115 
moulding, 114 

— Inm, 107 

— — — annealing ovens, 114 

BelectioD of pig, 113 

Mangolds, manuring, 118 

Masson and Gannal's drying process. 4 56 
Mantel-piece, removing atoms from, 127 
Manures, 116 

— - care required in mixing, 119 

— kaiult. 119 

— muriate of potash, 1 19 

— nitrogenous, U6 

— Peruvian guano, U8 

— phosphates, 117 

— potash compound, 118 

— auper-pboephate, 118 
Maple, polishing, 398 
Marble cement, 127 

ma*tie, 113 

— deatsing, 120, i28 

— cold mastic, 124 
colouring, 125 

— corbel mastic, 123 

— cutting, 120 

— filing mastic, 113 

- — fountain mastic, 123 

— imitation, 117 

— nil sow" maatic, 124 

— mastic for repair*, 123 

— mounting, 111 

— polishing, 110, 404 

— Amoving stains, 128 
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Marble, repairing,* 127 ■ 

— restoring ooloor of, 1ST 
-*•- seolptaring with adds, 122 

woccoee, 114 

— veneering, m 

oo metal, in 

on wood, 121 

onrine, m 

— ni varnish, 126 

— working, 1 JO 

Msrbled piper, varnishing, 139 
Marbling, 277 

— black tod cold, 277 
and white, 177 

— blue and gold, 277 

— book edges, 128 

— dove, 277 

— gluing, 130 

granite, 278 

Italian, 278 

— imitating laeework, 129 
—jasper, 218 

— Oriental mde antique, 279 

— paper. 128 

— patterns, 129 
porphyry, 278 

— sienna, 279 

— tool*, 128 

— mde antique, 279 
Margarine, 239 
Mason' mastic, 124 
Mastic otnent, 123 
cold, 114 

— corbel, 123 
filings, 123 

— for repairing marble, 123 

— fountain, 123 

masons', 124 

Matebee, 130 

— dipping cwnposhkm, 131 

— flaws, 134 

— cooptations, 134 

impregnating fluid for wood, 138 

— pboapborna, 133 
substitute, 138 

— red phosphorus, 138 

— safety, 139,131, 138 

— tileat, 134 . 

— wu rotas, 133 
Matt dip for betas, 31 
Measuring ifigta, 198 

— op painters' work, 717 

wall paper, 322 

Meat, ptwendag, 488 

Mecb an taw, odf for nail, 99 
Med lock and Bailey's meat-preserving pro- 
eta 889 

MendtapSLercaiU, 171 
Mesial, 411 

Metaafrt itaijetaM 

Mrtal cotartcfsnd dworatiag, 137, 143 

— iSSt*fc49l^ U 

— veneering marble oo, 123 

— VritiogottiR 

Mewhgi's wopd- p rsmrr to g p roem, 873 
Mlrrupi Must, > 

Til dew, rtaerlai from ftrttart, fit 


MLtk. Bttddeteed, 481 

— preeemiivm for, 481 

— preserving, 480 
Mill-grease, M 

Mint brotuing proem, 131 
Mirrors, silvering large. 188, 181 
Mtafim, cuae of, its 
Miatng manures, 119 
Mode of making gold lacquer, Togi-duhi, 
49 

Modelling. 154 

— figures, 170 

small reliefs, 170 

tools, 118 

Moleskins, prtaenrlng, 482 
Monte-Jus, 503 

Morfil’s milk-preserving proem, <80 
Morocco leather dyeing, 77 
Mother-of-pearl, 331 

artificial, 333 

- inlaying With, 332 

polishing, 333, 402 

Motor-car troubles, 177 
Moulder*' tools, 180 
Moulding carted objects, 171 

— malleable callings, I U 

natural otyecU, 173 

Moulds and piaster, 171 

— for picture frames. 177 

— reeling, L3& 

Mounting marble, 121 
Monger's lubricant, 99 
Muriate of potash manures, 118 
II total boxes, 200 

cylinder, 200 

key-board, 202 

— — spirals, 205 
* tuning, 205 

— Iwtniroerm, 1M 

brass, 20B 

drama, 310 

harmoniums, 195 

mnaical boxes, 200 

pianos, 188 

— — wood wind instruments, 387 


Natlo*'* meat-preserving pr ocess, 488 
Negatives, preparation of lantern slides 
from, 84 ’ 

Netting, 211 

— bag set, 324 

— bend knot, 213 

— Rvery'l method, 317 

— fisherman's knot, 321 

— knot*, 3)3 

— lawn tennis net, 219 

— squrHMebed betting, 311 

— making, 318 

— mending, 333 

=X% W 

— ®*5*yi* 

■ preserving, 224 

* — rabbitnta 324 

— tm ***'?*. 

“* tfWMlta Mfc Mi 



tax to Volume III 


523 


Netting, tools, 311 

weaver's knot, 313 

NfcboTs add pomp, 500 

Nicholson's wood-preserving process, 471 

Mbva.43 

Nitrate of soda manure, 119 
Nltrogenou manures, 116 


0 


Oil moulding!, staining, 373 
Oil colour!, badger tools, 298 
brushes, 297 

— — canvaa, 598 

cleaning brushes, 298 

easel, 297 

glasing, 300 

grounds, 299 

bog-hair tools, 297 

— I mnasUng. 301 

— — Japanese gold site, 300 

lining, 301 

Mahl stick, 297 

megilps, 300 

ril*. 299 

palettes, 218 

preserving cracked paintings, 302 

sables, 2t7 


scumbling, 301 

sketching piper, 298 

varnishing, 302 

vehicles, 299 

— stains, removing from marble, 127 
Oils and fats, 225 

boiled oils, 233 

fard substitutes, 232 

margarine, 231 

— . oxidised oik, 234 


sulphonatod oik, 235 

— i vegetable better, 233 

— vulcanised oik, 235 

— bleaching, 228 

— for oil patattng, 219 

— furniture, 415 

— lubricating, 98 

— purifying, 328 

— watchmakers', 99 


Oleine lubricant, 100 
Olive-green bruroe, 138 
Orange luminous paint, 101 
Organla manures, 119 
Outline dnwinp on slides, 57 
Oxide costing on two, 141 
Oxkiked olla, 234 

Oyster-shells, m far luminous paints, 103 
Oysters, preserving. 4M 


Puma and 

acids, 246 

artfcka of delicate odour, 338 

bacon, 347 

oarboya, 344 

— — - — china, 336 , 

boU Hongs roonC 389 


Packing and' storing, deliquescent ealta, 
236 

effect of stowage on bda# 

ship, 239 • 

eggs, 245 

explosive fiuid, 237 1 

flowers, 238 

fruit, 252 

fulminates, 237 

glass, 236 

greasy materials, 239 

buns, 247 

honey, 247 

Ice, 248 

paints, 262 

. — phosphorus, 237 

potatoes, 252 

tea, 240 

— textiles, 240 

waterproofing packing- 

paper, 247 

- — paper, 308 
Palms and painting, 253 
• — artistic , oil colours, 296 

— Berlin black, 281 

Brunswick black, 281 

• — carriage painting, 281 

— cement paint, 2s 5 
ouats, 264 

— dt- col ora i ion, 264 
driers, 268 

— drying, 263 

- — enamel painting, 235 
- — fillers, 270 
- — filling, 263 
- — fireproof, 270 

— fresco painting, 289 

— furniture enamels, 285 
— — gold, 290 

sire, 281 

— graining, 211 

— imitation bronie, 299 
gold, 290 

— Iron, 290 

— knotting, 270 

linseed-oil, 254 

marbling, 977 

— materials, 263 

— measuring op work, 267 

— miscellaneous, 290 
mixing oil colours, 279 

— painting on glass, 290 

— paper, transparent for, 294 

— plasm, 292 

__ practical hints, 26S 

— priming, 270 

coat, 262 

p^y ltd fillers. 270 

Paint, application, *61 

— bruabea, 266 

— removers, 268 

— removing smell 

— tolling, 265 

— lip-boards, 293 

— storing, 262 

— surface, »4 

— theatrical grease, 294 
transparent for glass, 2M 

-lor linen, m 
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Pilot, transparent, for paper, 214 

vehicles 261 

window, 212 
-j— woodwork, 2K 
— rllOC, 296 

Pilm^ri’a glut dlvwing prw«s 160 
Wper, 305 

— tatronomtcal drawing, 305 

— bleaching pulp, 312 

— Wotting, 305 
- — carbon, 308 

— cutoti-piiTT*, 324 
cuts, 324 

— charred, preaeralitg, 453 
crystalline, 305 

. — deciphering bo mi documents, 3o5 

— enamelled. M 

— filtering, 306 

— hadenmg, »6 
twombasiible, 366 

— trlducent, 396 
ivory, 306 

— lithographic. 367 

— Ming mate iala, 511 

— lomitxm-, 308 

— min if old, 308 

— marbling. 128 

— oiled, 3W 
picking, 3)8 

powder, 308 

— rofin site, substitutes for, 311 

— safely, 3» 

— smoothing, 309 

— ipliUlng • sheet, Xi 

— lUiwforJU 


tut. 309 

— teiting, 111 
tracing, 310 

— transfer, 311 

— tranaparmt printing CO, 264 

— turmeric, 310 

— wood caUoktt, 311 

— wued, 311 
Pjperbmgwi' brushes 2*0 
Pajvr- hanging, 316 

damp walla, Si 

fljtagatwgin* 4.3*1 

Maori Dg op, S3 

palls 3)8 

patch! g old ptpm, 323 

firing, 321 

stripping walla, 331 

Ttnitthtog, 321 

PipMtng ceilings 31* 

— walls 3)1 
pjpier macW, I3> 

ParekiKwt, 335 

— artificial, St 

— rawrinf wrinkles 331 
p*m nri*,hroaft»| pro**, i» 
Pariritt pottabbg powder, 412 
Pirqaati oring.** 

Put* bt damp *a«s Ml 

femtt*re,4l6 

kbits if 

-X, , — swper-hseiri&g, III 


famw'l#^ . 


Pastures, manuring, lit 
Patent leaiber, T8 

Beparating side* of, 80 

Pattern for marbling, 129 
Pavements, 327 
asphalt, 327 

— BamuS liquid iron asplialt, 328 

— cement and sand, 330 
Bilbs 329 

— coke breeze, 329 

— concrete, 328, 329 

— granolithic, 329 

— limmer, 327 

. — alone slab*, 328 
-- tar, 328 

— - - Val de Travers 327 

— wood, 329 

Payne* wood*pmerving prort*, 470 
Pearl, 331 

Pearls, artificial, 333 
Pebblu, polishing, 407 
Pe viator, 28 
Perfumed pomades, 836 
Perfumes, 334 

— Eau de Cologne, 335 

— «* bouquet, 334 

— Florida water, 335 

— frangtpanui, 334 
heliotrope, 334 

- — honeysuckle, 335 

— lavender water, 335 
lilac, 335 

— magnolia, 335 
may bkwaoni, 335 

— miiiefiettra, 334 


— me* rue, 335 

— new mown bay, 334 

— opopraux, 334 
- — patchouli, 335 

— rose, 336 

— tfepbanoil*, 335 

— wallflowers 335 

— white rou, 335 

— wlU rwe, 336 
IVralan wheel, 4e5 
Peruvian gmnn, 111 

Petiolrum lighting and beating appliances 
351 

— storing, ill 

PbMiwfrapb, »» 

— diaphragm, M0 
— . Xd xon'a new, 369 

— gold moulded records 365 

— baodltag cylinders M3 


~ making • raootd, 368 

- record cylinders 364 
'making, Ml 

- ranulalkncf ipeed, 343 

- reproducing a record. Ml 

- sharing cylinders 161 

-toy, *9 

uphaitc nunom, lit 
mkMk add, value u mason. 117 
«pton» matches 1» 

I wbadwtffcf matches, 136 

S aassr"* 

m 
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Pianos, 1P6 

— Mocking, 191 

— boning, 190 

— celeste pedal, 194 

— centres rticking, 187 

— damp, ins 

— durj Willy, 189 

— faulty repetition, 191 

— hammer sticking, 199 

— keys, 189 
sticking, 187 

— levers, re-hinging, 187 

— moth in, 188 

— pitch, 190 

— re-hinging lerm, 187 

— renewing pins and wires, 193 

— — Bticker-binje repair, 181 

— taking to pieces, 188 
Pickling machinery casting*, 105 
IHitnre {ranting, 373 

ageing gilt frames, 379 

cleaning gilt frames, 379 

composition for, 376 

— - — cramps, 374 

staining oak moulding, 379 

Her gists, resllvering.iea 
Piles, pn serving, 473 
Pig iron for malleable casting*, 113 
Pin-key cutting, 11 * 

Pinch cock, wire, 33 
Pipe btmd'ng. 380 
Pipea, Jointing, 

cast iron, 4 

— lead, lap warns in, 74 
Pitt's sale grease, 96 
Planchette, 383 

Plane tabl* for measuring angles, 137 
Plant labels, 31 
Plaster carting, 169 

— casts, 111 

— s — enlarging, 176 
tfKfciraphlc, 173 


— — ■ pullahing, 403 

redndng, lie 

washable, 174 

— hardening, 176 

— painting. Ml 
Havering, 364 

— bastard stoooo, 365 

— celling*, 381 

— coarse staff, 364 

— fine staff, art 

» — float and set, 366 

— floating, 365 

— lath hud, 384 

— lathing, 364 

l’ Muring, pegging, 386 

— settle, JW 

— trowelled staooo, 385 
Ha’egtisssJiveridg table, 163 

— poafcra, 415 
Platinoa.depostttflg ofigk*,36| 

— h*n pottery, 496 
Plumbago, m In lubricant*. 66 
WWwttd PoMlntW 
Pitting anttqnc furniture, 4ft 

— bWtwgMdwoft, W 


Polishing Mack wodJwcrl, 4W 

— book edge*, 130 

— bra-ti, 419 

— carvpd cabinet work, 399 

— celluloid, 404 

— doth, 414 
copal, 399 

— crocus powder, 415 

— deal, 401 

— diamonds, 407 

— dining tables, 402 

— dry shining, 401 

— ebony, 398 
French, 389 

— furniture cream- and pastes, 416 

— German stiver, 410 

— hard wood, 402 

— horn, 404 

— imitation for woodwork, 401 

— iron, 410 

— ivory, 404 

— knife, 416 
lathe work, 396 

— mahogany, 398 

— maple, 398 

— marble, 1 20, 404 
- — metals, 409 

— mother-of-pearl, 332, 402 

— paste, 414 
pebbles, 407 

— plaster casts. 403 

— powders and materials, 413 

— putty powder, 414 

— rouge powder, 415 

— satiD-wood, 398 

— scratch-brushing, 411 

— shells, 402 

— slate, 407 

— soaps, 414 

— steel, 410 

— stove, 416 

— tortoiseshell, 404 

— turner's work, 399 

— vulcanite, 404 
wainscot, 399 

— walking sticks, 402 

— wax, 401 

— wheels, 411,417 

— white and gold work, 399 

— window glass, 416 
- — wood earring. 399 

— — finish, 401 
Pomade*, black, 338 

— brown, 338 
- 1 — red, 338 

— white, 338 
Potatoes, drying, 456 
Porcelain colours, 435 

— glares, 433 

— removing letters from, 91 
Pottah manures, 118 
Potato, storing, 253 
Pottery, 4M 

— bodies, 422 

— casting process, 435 

— coloured days, 424 

— enamels, 425 
fluxA, 426 

- — fri^for glues, 43S 
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Pottery, glaaes, 436 
- — porcelain cokers, 436 
w gluts, 433 

— prating, 43? 

— - printing oil, 431 

— ondwglaM colours, 424 
Preserving, beer, 449 

— birds’ skins, 463 

— botanical specimens, 440 

— tanning, 445 

eggs, 453 

Sib, 444 

— flowers, 444 

— frail, 465 

— furs, 463 

— garden labels, 413 

— grain, 456 

— gum, 456 

— bay, 456 
berrlng*. 464 

— honey, 461 

— fodtarubbev, 456 
latex, 456 

— leather, 46? 

— leeches, 45? 

— lemon-juice, 458 

meat, 458 

milk, 466 

moleskins. 443 

— arta, m 

— oysters, 464 

— Pasteur's fluid, 411 

— potato*, 456 

— Raulta'i fluid, 461 

— to**, <64 
sardines, 454 

— shrimps, 464 

— skins, 462 
stone, 464 

— textile fabrics, 466 

Tigstahiesy 465 

wood, 465 

yetH, 474 

Primug paints, 379 
Priam Mr#; 111 
rioter's roUns, 476 
Prtstis* frsw 6* Unlero-sWss, 64 

— oft tor pottery, ill 

aw, )7 . 

diferrstiaJ, 471 

h»Mto6hartcis,4f9 

Wuts^4n 

fto^i»4litfc*msogfo(,4l4 
Pimps, 471 


lUmTMUylM 
»«flway trass, u 

w *h, M 

fettti wtotrad tagSp* * 



Bed lacquer, 35 

— laid pipe Joints, 5 

— luminous paint, ill 

— phosphorus, 136 

— stain for copper, 144 
Reducing plfctcr cut*, i?| 

Redwood’s pcet-prwmini; process 439 
Reiaslg'a washable cun, 174, 
Re*lacqaering, 31 

Rennet, 341 
Repairing locks, 11 

— marble, 127 
Retort aland, wire, 22 
Re-wiring pianos, 184 

Richard's wood presenting process, <?2 

Richardson's meat-preserving' process, 453 

Rim key cutting, 12 

Rings, colouring gold, 144 

Bobbin’s process, 466 

Rocking table, photographic, 3?2 

Roses, pre*rvtng, 454 

Rosin sue, fcubsdtntea for, 3J I 

Ross’s ice-house, 251 

Rotary pump, 489 

Rentier’s wood-pn serving piocesa, <17 
Rouge p xrder, 416 
Rubber pipe Joint*, 6 

— preserving, 454 
Rustia leather, *0 


s 

Saoc'i drying process, <66 

— meat-preserving pro**, 466 
8ad* t powders, 338 

-ess. bouquet, 334 

* frangiptnni, 336 

Jockey club, 334 

rose, 336 

violet, 338 

Saddle pipe cotmrctioa, 6 
Safety matches, )». 135 * 

— fair* for extraction ibpsratus, 27 

necefrlry in kitchen boilers, I? 

Sand, moulding In, 180 

Saotfotima, preserting, 464 
Sardines, praserTing, 464 
Satlnwood, pcli*htag, IN 
Scoop wheels, 464 
Scratch brtubaa, hand, 412 

lathe, 412 

Scraich-bnMbtnx, 411 

Jewellery, 412 

ScttsWrtg oil (Minrtuga, Ml. 

Seam oead in Wad burning, 71 
Sssd, rsoorary of oil from, 336 
Siring aA lubricant, 166 
HM&, ppftiltog, 463 

AM A 

Efflr ,4 ‘ 4 

imtrauUMtT* 

fttw m Ak, HI. 184 

agab. 

hjWUwW 

— tktdkf *r,M - 
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lank plates" jointing / 

Tar pavements, 328 
Tea, packing 240 

Timer’s mest-prtfervlng process, 456 t 

Tert-papem, 3v9 

Test-tube stand, 25 

Testing papers, 316 

Textile fabrics, preserving, 465 

Textiles, French packing, 243 

— packing, 240 
Theatrical grease painte, 294 
Tin, bronzing, HI 

— labelling, 18 

Tin ware, lacquer for, 35 
Tinfoil, lacquer for, 36 
Toilet articles, balm of Gilead, 336 
hay nun, 336 

— — bnilUDtine, 336 

cold cream, 336 

cherry tooth paste, 336 

Cologne vinegar, 333 

honey and glycerine jelly, 336 

tooth powder, 336 

Tomato^, manaring, li? 

Tonbridge ware, 3! 

Tongs, wire, 22 
Tools, canning outfit, 448 

— diamond cutting, 46? 

- — gold lacquering 4? 

— laboratory tools, 22 
lead burning, 65 

— lacquering 43 

— marbling, 136 

— modelling, 166 

— moulders, ifll 

— neitiug, 211 

— ■ painleri, 256 
*— paperhangers’, SIT 

— paring 330 

— picture framing, 313 

— polishing wheels, 417 

— scratch brashes 4l3 
Tooth paaie, cherry, 336 

— powder, 336 
TortoWshtil pci lablng 464 
Toy kaleidoscopes, 10 
Tracing paper, S10 
Tram-ale pease, 97 
Tnnafer paper, 311 

lithographic, 89 

Transferring 89 

— from copper to stone, M 
Tnnspareocte*, colouring, 69 
Transparent casta, l?t 
Tubs well pomps, 496 
Turmeric paper, 310 

— tills tor lacquer, 3$ 

Tunsert wort, poking 3H 
Twuemii wire, 33 

tJ 

Dun, polfeh for, 411 


VuwT*ara6*ptalt,«T J 

Vanish IruAm- ** 


Siphon, simple fern of, fill} 

Sklna, jmmiog, 463 
Sky, palirting on lantern slides, 58 
Sitie, polishing, 407 
Small mechanism*, oils for, 99 

— metallic ankles, colouring 143 

— reliefs, modelling 170 
Soap, pump* for, JWJ * 

Soap*, polishing 414 
SockeN pipes, minting 2 
fliddcring, aulopeooty, 65 , 

Spinlsli bartons, 47s 

— whrel, 464 
specula, silreiiRg, 162 
Sp tm oil lubricant, 1M 
Spinach, manuring U6 
Split lubiug, bending, 382 
Spring chap, 23 
Sitinlng leather, 76 
Stains for glass, 291 

— for lacqw, 35 

— tm furniture, removing, 415 

— paper, 311 

— red, fonopper, 144 

— removing from marble, 126 
Starch paste for label*, 19 
SUtoee, removing oil stains, 127 

— wax varuWb for, 1M 
Steam ilpes, joint*}*, 1 
Steel, blue metal finish, 14 

— — btxmie for brass, 137 
- — i*rotulBg, 131 

— -browning, i*7 

— danaaceoiag, 14? 

— giaie wheels for finishing, 421 
• — grey broose, 13* 

— lacquer for, 36 

— polish tug, 110 

— tubing, banding, 382 

Still, » 

stoop, drawing on, 9b 
— - pflgngtog on, 96 

— etching for printing 90 

— lithographic, *9 

— prou*tat,4* 

— slabs, artTWahJW 

— transferring from copper to, 90 

— waterproof solution for, 484 
Store for lacquers, 33 

— poibMH 
SttwOH 

— bastard, 385 

Solphata of ammonia tnstrcr*, JIT 

— of potaah taanon, lit 
Sulphide of calcium, am to iamiaoas paints, 

193 

Sulphooaird ofo, W 
SnperphoiptoimsMnm, 111 
SwiMktoi, pmerttot M3 
Swipe, m 

Sword bUdre. 4— sosatoft 14? 

•TO for prmrrtjtf, 444 
Ayropa, {maps tor, Ml 






Tartri*ftrU>e&lO 

-—forititaii,!* 

-captain boqvr, tf 
Vlraktaf coach wort *3 
— muted papr, 1ft 
— ocpdoasp, an 

wifi papeaa, 331 
TMKttM hbriaat, 1M 
V-getabte bitter, 231 

— on»,«6 

purify^ »8 • 

Vegetable*, drying, 451 
-^fntertat.W 
VwmtotmxtM,W 
Tenting monlfc lit 
Vntaa, wax, 133 
TMBVfaM, 134 
Vinegar, tofiet, 331 
VMctfamm, 139 

— tarn bona patot, 181 

Vim**?, timort*** of, m tabricaat, M 
VaJeaniart ou, m 
Ttkttite, potfatog, 484 


Wiia Gum,iflTertog,H3 
Witekmakms’ tahrfea&ta, tl 
• Water, d*UH tearing. 483 
Waterproof *d oik* foe atone, 4*4 
Tietfm.M 
Wataweat, potato*, m 
Walking Meki, pottafatng, 103 
Wall paper, «« 

Wa*4»ule,t7 
WaAate carts, 174 
Water balk, 31 

— ptpee, Jointing, 1 
Wntantew*, 83 
brake, 383 

— — for Lantern Midm, 11 

—y<*«(*»wtBg,aH 

matemkM 

“gSf w,w 

— vuSJfor **»*)* 

— im+w 

Waxed paper, 111 

W«*wV5*i*i 


Weil*’ light, 381, 84 
Wbete, mannritig, 11T 
Wheel pnlieblng, 411 
White m beat for malleable curing 1 13 

— laid pipe joint*, 8 

— tamtams paint, 101 
White‘4 pHtleje, 47T 
Wind laetraa'mte, JIT 
Window gtebpolih, <11 

— paint, ffl 
Wtagpampe, <98 

Wire gauge pipe >ta*< 1 

— Uhootory appat»tai 31 
Wood carving, potahteg, St 

— oeJliik»e.3iJ 

— *— aoda proraw, 311 

— — Rtlphaie proceed 313 
aolpfclta proeen, 313 

— expoaad t« damp, preaerving, 4TI 

— fl»Wh,«B 

— lacquer ftr, 37 

— matches, Impregnating fluid for, 1M 

— paving 359 

— prwetri"g,4« 

— suitable for lacquering, 3<(l 

— Tonbridge wart, 37 
«— veneering marble on, 1SI 
Woodcata, iojiUttM on atone, W 
Woodwork, rwwrlllnf, 285 

Worm Id Umber, preTentiug, <TI 
Wotlfa bottle*, Upton for, 814 
Writing on glam, n 
— on nettle, 31 


Yurr, wwerving. <T< 
Yaljow lacqtwn, % 

— luminous paint, 111 


Kan* old tacqom, 37 
Saq, brendng, 143 

— ereoaote wood-pfeeervtiif pwem, it.i 
■ — iacqier for, 81 


-jdnttag^W 
- TMteftlg foltll 


meteon, itt 







